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(54) FORMATION OF METALLIC IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of easily making a fine metallic electronic 
circuit pattern which can make the pattern image of a highly fine metallic film high in equality 
of thickness and little in fluctuation of line width at low cost. 

SOLUTION: A metallic film is deposited on a substrate by bringing alkaline aqueous solution, 
which contains water-soluble metallic compounds and reductive compounds and is prepared 
so that the oxidation potential of the reductive compounds may be +100-700 mv(SCE), into 
contact with a substrate which has a fine resist pattern being made using the photoresist 
material at the surface. Then, the resist pattern is exfoliated to form a fine metallic film 
pattern. 
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* NOTICES * 
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[Claim(s)] 

[Claim 1] The formation approach of the metal image characterized by to contain water- 
soluble metallic compounds and a reducibility compound , to exfoliate this resist pattern 
rather than the reduction potential of water-soluble metallic compounds after the oxidation 
potential of a reducibility compound make the substrate which have the detailed resist pattern 
in which the alkaline water solution prepared so that it might be ** ( low voltage ) be made to 
form using a photoresist ingredient on a front face contact and carry out the deposition of the 
metal thin film on this substrate from this water solution , and to form a detailed metal thin 
film pattern . 

[Claim 2] The alkaline water solution which contained water-soluble metallic compounds and a 
reducibility compound, and was prepared so that the oxidation potential of a reducibility 
compound might be +100 — 700mv (S C E) After making the substrate which has the detailed 
resist pattern made to form using a photoresist ingredient on a front face contact and 
carrying out the deposition of the metal thin film on this substrate from this water solution, 
this resist pattern is exfoliated. The formation approach of the metal image according to claim 
1 characterized by forming a detailed metal thin film pattern. 

[Claim 3] The formation approach of a metal image according to claim 1 or 2 that oxidation 
potential of a reducibility compound is characterized by being at least 20 or more mvs ** from 
the reduction potential of water-soluble metallic compounds. 

[Claim 4] The formation approach of the metal image according to claim 1 to 3 characterized 
by the ionization tendency of the metallic element which constitutes water-soluble metallic 
compounds being in back ranking (**) rather than a chromium element. 

[Claim 5] The formation approach of the metal image according to claim 1 to 4 characterized 
by the metallic element which constitutes water-soluble metallic compounds being at least 
one sort chosen from silver, copper, nickel, zinc, PARAJUUMU, gold, platinum, molybdenum, a 
tungsten, titanium, cobalt, and chromium. 

[Claim 6] The formation approach of the metal image according to claim 1 to 5 characterized 
by carrying out the deposition of the metal thin film on this substrate by the system the 
complexing agent whose overall stability constant to water-soluble metallic compounds is at 
least 103 or more recognizes [ a system ] equimolar existence at least to water-soluble 
metallic compounds. 

[Claim 7] The formation approach of the metal image according to claim 1 to 6 which comes 
out and is characterized by a certain thing of water-soluble metallic compounds being 
compounds chosen as gold, silver, nickel, chromium, and a copper compound list from those 
mixture, and carrying out the deposition of the metal thin film on this substrate by the system 
at least one sort of complexing agents chosen from the nitrogen-containing organic 
compound, the ** sulfur organic compound, and the oxygenated organic compound recognize 
[ a system ] equimolar existence at least to these water-soluble metallic compounds. 
[Claim 8] The formation approach of the metal image according to claim 1 to 7 characterized 
by forming a metal thin film pattern on this substrate by applying the detailed resist pattern in 
which the alkaline water solution containing water-soluble metallic compounds and a 
reducibility compound was made to form using a photoresist ingredient on the substrate which 
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it has on a front face.^^ 

[Claim 9] The formation approach of the metal image according to claim 1 to 7 characterized 
by forming a metal thin film pattern on this substrate by immersing the substrate which has 
the detailed resist pattern made to form using a photoresist ingredient on a front face into the 
alkaline water solution containing water-soluble metallic compounds and a reducibility 
compound. 

[Claim 10] The formation approach of a metal image according to claim 1 to 9 that a 
complexing compound is characterized by being at least one sort chosen from each compound 
group of halide, thiocyanic acid, cyanide, alkanolamine, fatty amine, a ring type amine, amino 
acid, ammonia, thiourea, and a thiosulfate. 

[Claim 11] The formation approach of the metal image according to claim 1 to 10 
characterized by a substrate being a glass substrate, a silicon wafer, or a plastic plate. 
[Claim 12] The formation approach of the metal image according to claim 1 to 1 1 
characterized by a substrate being a plastic plate to which etching processing has been 
beforehand performed in the acid chromic acid or the acid phosphoric acid water solution. 
[Claim 13] claim 1- characterized by being the plastic plate to which processing has been 
beforehand performed with the water solution of the water-soluble compound of the noble- 
metals element with which a substrate is chosen from a chlorination tin water solution, silver 
and gold, palladium, platinum, iridium, and a rhodium — the formation approach of a metal 
image given in either 1 2 and 4. 

[Claim 14] The positive type photoresist ingredient with which the detailed resist pattern on a 
substrate consists of mixed stock of novolak resin and a naphthoquinonediazide compound, 
The chemistry magnification mold photoresist ingredient which consists of acidolysis nature 
resin from which the photo-oxide generating agent and acid which generate an acid according 
to an operation of radiation decompose, and solubility changes, The photo-oxide generating 
agent which generates an acid according to an operation of radiation, the lysis inhibition 
compound disassembled with an acid, The formation approach of the metal image according to 
claim 1 to 13 characterized by being formed with the photoresist ingredient chosen from the 
chemistry magnification mold photoresist ingredient which consists of alkali fusibility resin. 
[Claim 15] The formation approach of the metal image according to claim 1 to 14 
characterized by a reducing agent being the compound chosen from either of each compound 
group of the developing agent for a saccharide and a carbohydrate, aldehydes, or silver halide 
photosensitive material. 

[Claim 1 6] The formation approach of the metal image according to claim 1 to 1 5 
characterized by for water-soluble metallic compounds being a gold compound, a silver 
compound, or a copper compound, and being the compound with which the reducing agent 
was chosen from the saccharide and the carbohydrate, and pH of the water solution 
containing them being 12 or more. 

[Claim 17] The formation approach of the metal image according to claim 1 to 16 
characterized by for water-soluble metallic compounds being a gold compound, a silver 
compound, or a copper compound, and for a reducing agent being a developing agent for silver 
halide sensitive material, and pH of the alkaline water solution containing them being seven or 
more. 

[Claim 1 8] The formation approach of a metal image according to claim 1 to 1 7 that the 
alkaline water solution containing water-soluble metallic compounds and a reducing agent is 
characterized by including a surfactant further. 

[Claim 1 9] The formation approach of a metal image according to claim 1 to 1 8 that the 
alkaline water solution containing water-soluble metallic compounds and a reducing agent is 
characterized by including a water soluble polymer compound. 

[Claim 20] The formation approach of a metal image according to claim 1 to 1 9 that 
temperature of the alkaline water solution containing water-soluble metallic compounds and a 
reducing agent is characterized by being 90-degreeC from a room temperature. 
[Claim 21] The micro electrical circuit characterized by being produced by the formation 
approach of a metal image according to claim 1 to 20. 
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[Claim(s)] 

[Claim 1] The formation approach of the metal image characterized by to contain water- 
soluble metallic compounds and a reducibility compound , to exfoliate this resist pattern 
rather than the reduction potential of water-soluble metallic compounds after the oxidation 
potential of a reducibility compound make the substrate which have the detailed resist pattern 
in which the alkaline water solution prepared so that it might be ** ( low voltage ) be made to 
form using a photoresist ingredient on a front face contact and carry out the deposition of the 
metal thin film on this substrate from this water solution , and to form a detailed metal thin 
film pattern . 

[Claim 2] The alkaline water solution which contained water-soluble metallic compounds and a 
reducibility compound, and was prepared so that the oxidation potential of a reducibility 
compound might be +100 — 700mv (S C E) After making the substrate which has the detailed 
resist pattern made to form using a photoresist ingredient on a front face contact and 
carrying out the deposition of the metal thin film on this substrate from this water solution, 
this resist pattern is exfoliated. The formation approach of the metal image according to claim 
1 characterized by forming a detailed metal thin film pattern. 

[Claim 3] The formation approach of a metal image according to claim 1 or 2 that oxidation 
potential of a reducibility compound is characterized by being at least 20 or more mvs ** from 
the reduction potential of water-soluble metallic compounds. 

[Claim 4] The formation approach of the metal image according to claim 1 to 3 characterized 
by the ionization tendency of the metallic element which constitutes water-soluble metallic 
compounds being in back ranking (**) rather than a chromium element. 

[Claim 5] The formation approach of the metal image according to claim 1 to 4 characterized 
by the metallic element which constitutes water-soluble metallic compounds being at least 
one sort chosen from silver, copper, nickel, zinc, PARAJUUMU, gold, platinum, molybdenum, a 
tungsten, titanium, cobalt, and chromium. 

[Claim 6] The formation approach of the metal image according to claim 1 to 5 characterized 
by carrying out the deposition of the metal thin film on this substrate by the system the 
complexing agent whose overall stability constant to water-soluble metallic compounds is at 
least 103 or more recognizes [ a system ] equimolar existence at least to water-soluble 
metallic compounds. 

[Claim 7] The formation approach of the metal image according to claim 1 to 6 which comes 
out and is characterized by a certain thing of water-soluble metallic compounds being 
compounds chosen as gold, silver, nickel, chromium, and a copper compound list from those 
mixture, and carrying out the deposition of the metal thin film on this substrate by the system 
at least one sort of complexing agents chosen from the nitrogen-containing organic 
compound, the ** sulfur organic compound, and the oxygenated organic compound recognize 
[ a system ] equimolar existence at least to these water-soluble metallic compounds. 
[Claim 8] The formation approach of the metal image according to claim 1 to 7 characterized 
by forming a metal thin film pattern on this substrate by applying the detailed resist pattern in 
which the alkaline water solution containing water-soluble metallic compounds and a 
reducibility compound was made to form using a photoresist ingredient on the substrate which 
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it has on a front face. 

[Claim 9] The formation approach of the metal image according to claim 1 to 7 characterized 
by forming a metal thin film pattern on this substrate by immersing the substrate which has 
the detailed resist pattern made to form using a photoresist ingredient on a front face into the 
alkaline water solution containing water-soluble metallic compounds and a reducibility 
compound. 

[Claim 1 0] The formation approach of a metal image according to claim 1 to 9 that a 
complexing compound is characterized by being at least one sort chosen from each compound 
group of halide, thiocyanic acid, cyanide, alkanolamine, fatty amine, a ring type amine, amino 
acid, ammonia, thiourea, and a thiosulfate. 

[Claim 11] The formation approach of the metal image according to claim 1 to 10 
characterized by a substrate being a glass substrate, a silicon wafer, or a plastic plate. 
[Claim 12] The formation approach of the metal image according to claim 1 to 11 
characterized by a substrate being a plastic plate to which etching processing has been 
beforehand performed in the acid chromic acid or the acid phosphoric acid water solution. 
[Claim 13] claim 1- characterized by being the plastic plate to which processing has been 
beforehand performed with the water solution of the water-soluble compound of the noble- 
metals element with which a substrate is chosen from a chlorination tin water solution, silver 
and gold, palladium, platinum, iridium, and a rhodium — the formation approach of a metal 
image given in either 1 2 and 4. 

[Claim 14] The positive type photoresist ingredient with which the detailed resist pattern on a 
substrate consists of mixed stock of novolak resin and a naphthoquinonediazide compound, 
The chemistry magnification mold photoresist ingredient which consists of acidolysis nature 
resin from which the photo-oxide generating agent and acid which generate an acid according 
to an operation of radiation decompose, and solubility changes, The photo-oxide generating 
agent which generates an acid according to an operation of radiation, the lysis inhibition 
compound disassembled with an acid, The formation approach of the metal image according to 
claim 1 to 1 3 characterized by being formed with the photoresist ingredient chosen from the 
chemistry magnification mold photoresist ingredient which consists of alkali fusibility resin. 
[Claim 15] The formation approach of the metal image according to claim 1 to 14 
characterized by a reducing agent being the compound chosen from either of each compound 
group of the developing agent for a saccharide and a carbohydrate, aldehydes, or silver halide 
photosensitive material. 

[Claim 16] The formation approach of the metal image according to claim 1 to 15 
characterized by for water-soluble metallic compounds being a gold compound, a silver 
compound, or a copper compound, and being the compound with which the reducing agent 
was chosen from the saccharide and the carbohydrate, and pH of the water solution 
containing them being 12 or more. 

[Claim 17] The formation approach of the metal image according to claim 1 to 16 
characterized by for water-soluble metallic compounds being a gold compound, a silver 
compound, or a copper compound, and for a reducing agent being a developing agent for silver 
halide sensitive material, and pH of the alkaline water solution containing them being seven or 
more. 

[Claim 1 8] The formation approach of a metal image according to claim 1 to 1 7 that the 
alkaline water solution containing watei^soluble metallic compounds and a reducing agent is 
characterized by including a surfactant further. 

[Claim 19] The formation approach of a metal image according to claim 1 to 18 that the 
alkaline water solution containing water-soluble metallic compounds and a reducing agent is 
characterized by including a water soluble polymer compound. 

[Claim 20] The formation approach of a metal image according to claim 1 to 1 9 that 
temperature of the alkaline water solution containing water-soluble metallic compounds and a 
reducing agent is characterized by being 90-degreeC from a room temperature. 
[Claim 21] The micro electrical circuit characterized by being produced by the formation 
approach of a metal image according to claim 1 to 20. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the creation approach of the detailed metal 
pattern represented with metal wiring of flat image display devices, such as a circuit of a 
printed-circuit board and a semi-conductor, liquid crystal, and a plasma display, in the 
electronic industry field. It is related with the highly precise metal image formation approach 
which can reproduce faithfully the still more detailed resist pattern of the high resolving power 
in high sensitivity. 
[0002] 

[Description of the Prior Art] The circuit of a detailed metal pattern is used for the electric 
wiring to the electrical circuit of a printed-circuit board and a semi-conductor, and the 
picture element of various electronic image display etc. in the electronic industry field in 
recent years. The inclination of enlargement is progressing, for example, a display unit fits the 
electrical circuits for a large-sized display like a plasma display, although it is large-sized, it is 
detailed and immediate development and amelioration of the metal electrical circuit of high 
density of the pattern production approach are demanded. 

[0003] About the formation approach of the circuit of a detailed metal pattern, means, such 
as application of the printing technique, and vacuum evaporationo, sputtering, are used. 
Although print processes are simple approaches so that it may be represented by the 
example which prints Ag paste in the shape of a pattern, they have the weak spot where it is 
insufficient that it will be easy to disconnect if there is a limitation in detailed-ization of the 
pattern and a line becomes thin etc. as for dimensional accuracy. Moreover, it is weak spots 
that equipment is expensive although vacuum deposition and the sputtering method are an 
approach of making a substrate front face carrying out the deposition of the metal by the 
gaseous phase, and making the pattern of a metallic circuit forming in it after forming a 
detailed pattern with a photoresist, a dry film, etc., and that it is difficult to control so that 
metaled self-possessed thickness will become homogeneity, if it becomes a large area 
substrate. 

[0004] thus, there was no metal pattern generation method which it can be restricted to a 
small pattern, and can come out and keep, and the precision of a pattern circuit can be high 
at either of the expensive approaches, can be enlarged, and can meet three requests of being 
cheap, by the existing approach even if the approach by which only a pattern with it is 
obtained, or precision is good although it is cheap. [ to a defect ] [ much / the precision of 
patterning is bad and ] 
[0005] 

[Problem(s) to be Solved by the Invention] This invention solves the trouble of the metal 
circuit pattern production approach by the aforementioned print processes, or vacuum 
evaporationo and the sputtering method, its homogeneity of the thickness of a metal thin film 
is high, and fluctuation of line breadth is also offering the approach of producing the detailed 
metal electronic-circuitry pattern which can be cheap and can produce the pattern image of a 
detailed metal thin film simply to little altitude. 
[0006] 

[Means for Solving the Problem] this invention person thought that producing the metal thin 
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line which constitutes^^al wiring, the spontaneous precipitati^^e., the electroless 
deposition, from the spontaneous reduction deposit from the solution system by liquid and the 
liquid reaction, or ** and the liquid system of reaction, led to cheap and highly precise pattern 
manufacture, and resulted examination in this invention in piles wholeheartedly. That is, this 
invention consists of the next configuration. 

[0007] 1. Formation approach of metal image characterize by to contain water-soluble 
metallic compounds and reducibility compound , to exfoliate this resist pattern rather than 
reduction potential of water-soluble metallic compounds after oxidation potential of 
reducibility compound make substrate which have detailed resist pattern in which alkaline 
water solution prepared so that it might be ** ( low voltage ) be made to form using 
photoresist ingredient on front face contact and carry out deposition of metal thin film on this 
substrate from this water solution , and to form detailed metal thin film pattern . 
[0008] 2. Alkaline Water Solution Which Contained Water-soluble Metallic Compounds and 
Reducibility Compound, and was Prepared so that Oxidation Potential of Reducibility 
Compound Might be +100 — 700Mv (S C E) After making the substrate which has the detailed 
resist pattern made to form using a photoresist ingredient on a front face contact and 
carrying out the deposition of the metal thin film on this substrate from this water solution, 
this resist pattern is exfoliated. The formation approach of a metal image given in the above 1 
characterized by forming a detailed metal thin film pattern. 

[0009] 3. The above 1 whose oxidation potential of reducibility compound is characterized by 
being at least 20 or more mvs ** from reduction potential of water-soluble metallic 
compounds, or formation approach of metal image given in 2. 

[0010] 4. Formation approach of metal image given in either of the above 1-3 characterized 
by ionization tendency of metallic element which constitutes water-soluble metallic 
compounds being in back ranking (**) rather than chromium element. 

[0011] 5. Formation approach of metal image given in either of the above 1-4 characterized 
by metallic element which constitutes water-soluble metallic compounds being at least one 
sort chosen from silver, copper, nickel, zinc, PARAJUUMU, gold, platinum, molybdenum, 
tungsten, titanium, cobalt, and chromium. 

[0012] 6. The overall stability constant to water-soluble metallic compounds is at least 103. 
The formation approach of a metal image given in either of the above 1-5 characterized by 
carrying out the deposition of the metal thin film on this substrate by the system the 
complexing agent which it is above recognizes [ a system ] equimolar existence at least to 
water-soluble metallic compounds. 

[0013] 7. formation approach of metal image given in either of the above 1-6 which carry out 
deposition of metal thin film on this substrate by system at least one sort of complexing 
agents which water-soluble metallic compounds be compounds choose as gold , silver , 
nickel , chromium , and copper compound list from those mixture , and be chose from 
nitrogen-containing organic compound , ** sulfur organic compound , and oxygenated organic 
compound recognize [ a system ] equimolar existence at least to these water-soluble metallic 
compounds and which come out and be characterize by a certain thing . 
[0014] 8. Formation approach of metal image given in either of the above 1-7 characterized 
by forming metal thin film pattern on this substrate by applying detailed resist pattern in which 
alkaline water solution containing water-soluble metallic compounds and reducibility 
compound was made to form using photoresist ingredient on substrate which it has on front 
face. 

[0015] 9. Formation approach of metal image given in either of the above 1-7 characterized 
by forming metal thin film pattern on this substrate by immersing substrate which has detailed 
resist pattern made to form using photoresist ingredient on front face into alkaline water 
solution containing water-soluble metallic compounds and reducibility compound. 
[0016] 10. The formation approach of a metal image given in either of the above 1-9 
characterized by a complexing compound being at least one sort chosen from each compound 
group of halide, thiocyanic acid, cyanide, alkanolamine, fatty amine, a ring type amine, amino 
acid, ammonia, thiourea, and a thiosulfate. 
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[0017] 11. The format^^pproach of a metal image given in eit^^ of the above 1-10 
characterized by a substrate being a glass substrate, a silicon wafer, or a plastic plate. 
[0018] 12. The formation approach of a metal image given in either of the above 1-1 1 
characterized by a substrate being a plastic plate to which etching processing has been 
beforehand performed in the acid chromic acid or the acid phosphoric acid water solution. 
[0019] 13. The formation approach of a metal image given in either of the above 1-12 
characterized by being the plastic plate to which processing has been beforehand performed 
with the water solution of the water-soluble compound of the noble-metals element with 
which a substrate is chosen from a chlorination tin water solution, silver and gold, palladium, 
platinum, iridium, and a rhodium. 

[0020] 14. Positive Type Photoresist Ingredient with which Detailed Resist Pattern on 
Substrate Consists of Mixed Stock of Novolak Resin and Naphthoquinonediazide Compound, 
The chemistry magnification mold photoresist ingredient which consists of acidolysis nature 
resin from which the photo-oxide generating agent and acid which generate an acid according 
to an operation of radiation decompose, and solubility changes, The photo-oxide generating 
agent which generates an acid according to an operation of radiation, the lysis inhibition 
compound disassembled with an acid, The formation approach of a metal image given in either 
of the above 1-13 characterized by being formed with the photoresist ingredient chosen from 
the chemistry magnification mold photoresist ingredient which consists of alkali fusibility resin. 



[0021] 15. The formation approach of a metal image given in either of the above 1-14 
characterized by a reducing agent being the compound chosen from either of each compound 
group of the developing agent for a saccharide and a carbohydrate, aldehydes, or silver halide 
photosensitive material. 

[0022] 16. The formation approach of a metal image given in either of the above 1-15 
characterized by for water-soluble metallic compounds being a gold compound, a silver 
compound, or a copper compound, and being the compound with which the reducing agent 
was chosen from the saccharide and the carbohydrate, and pH of the water solution 
containing them being 12 or more. 

[0023] 17. The formation approach of a metal image given in either of the above 1-16 
characterized by for water-soluble metallic compounds being a gold compound, a silver 
compound, or a copper compound, and for a reducing agent being a developing agent for silver 
halide sensitive material, and pH of the alkaline water solution containing them being seven or 
more. 

[0024] 18. The formation approach of a metal image given in either of the above 1-17 to 
which the alkaline water solution containing water-soluble metallic compounds and a reducing 
agent is characterized by including a surfactant further. 

[0025] 19. The formation approach of a metal image given in either of the above 1-18 to 
which the alkaline water solution containing water-soluble metallic compounds and a reducing 
agent is characterized by including a water soluble polymer compound. 
[0026] 20. The formation approach of a metal image given in either of the above 1-19 to 
which temperature of the alkaline water solution containing water-soluble metallic compounds 
and a reducing agent is characterized by being 90-degreeC from a room temperature. 
[0027] 21. The micro electrical circuit characterized by being produced by the formation 
approach of the metal image a publication by either of the above 1-20. 
[0028] 

[Embodiment of the Invention] If the technical thought of this invention is described directly, 
the resist of a circuit pattern will be produced by the photoresist etc., and it is based on the 
idea of making a metal pattern faithful to a resist pattern form in the part which is not 
covered by the resist unnecessarily [ equipment with complicated making a metal precipitate 
automatically ], and cheaply from a water solution. Spontaneous precipitation of the metal 
from the liquid and the liquid system represented with and the liquid system by which a 
metaled precipitation means is represented with electroless deposition, or silver mirror 
reaction is chosen. That is, the oxidation reduction process of a natural metal ion in which 



http://www4.ipdl.ncipi.go.jp/cgi~bin/tran_web_cgLejje 



2005/04/26 



<JP,11--186697,A [DETAILED DESCRIPTION] 



4/22 <<— v 



free energy is emitted^Wer easily realizable 90-degree about t^onditions is chosen from a 
room temperature. It became clear that metaled precipitation advanced reasonable and it led 
to highly precise-ization of a metallic circuit pattern by this. 

[0029] If the water-soluble 'metallic compounds which give below detail of this invention which 
embodied such technical thought and which are set as the object of this invention are the 
metals which can be used as a metal pattern, any are sufficient as them. That is, since the 
conditions made to precipitate the metal to wish to have can be adjusted by selection of a 
reducing agent and pH so that it may state later, if it is the compound of the metal which is 
practical as a conductive circuit, either is set as the object of this invention. The basic 
condition in which a metal pattern is made to form by the approach of this invention first is 
explained. 

[0030] The conditions in which a metal pattern is formed of the above-mentioned natural 
precipitation are that are a water solution containing water-soluble metallic compounds and a 
reducing agent, and the oxidation potential of a reducing agent is (low voltage) from the 
reduction potential of water-soluble metallic compounds. The oxidation potential or reduction 
potential in this case is called for in the oxidation and the reduction direction of water-soluble 
metallic compounds and a reducing agent with cyclic voltammetry from the oxidation wave or 
reduction wave when carrying out a repetitive scan. Oxidation potential is the potential 
equivalent to the maximum current of an oxidation wave, and reduction potential is the 
potential corresponding to the maximum current of a reduction wave. The measuring method 
of cyclic voltammetry, the oxidation potential using it, and reduction potential is described at 
publication and the "new edition electrochemistry measuring method" 1988 publication for 
electrochemistry associations in an electrochemistry method and suitable series [ of this 
field ], for example, Tetsuya Osaka, Koyama **, and Takeo Osaka collaboration "basic manual 
(3rd edition)" Kodansha 1 990. 

[0031] If the oxidation potential of a reducing agent is lower than the reduction potential of 
metallic compounds, precipitation of the shape of a metaled pattern will take place, but in 
order to make a pattern form at a desirable rate practical, it is good to select a reducing 
agent or to adjust conditions, such as pH, on it, as there are 20 or more mvs of differences of 
oxidation potential and reduction potential. If the difference of both the potentials of oxidation 
and reduction becomes large, metal precipitation will arise also in the non-image section (that 
is, non-pattern section), or the water solution itself will deteriorate promptly. Therefore, the 
usable range is 1.5v from 0, and is 20mv(s)-1.0v preferably. It is 20-500mv more preferably. 
[0032] Next, it is attached to a metallic oxide applicable to this invention, and explains. Since 
it is comparatively easy to select a reducing agent from many reducibility compounds or to 
prepare the oxidation potential after selecting, it is possible to use the metallic compounds of 
the metal of suitable arbitration for selection of metallic compounds in the light of the 
practical use purpose of a metal pattern which was described above. There is practical use 
value, and a metal convenient as a candidate for application of this invention has little electric 
resistance, it is the stable metal which is hard to corrode, therefore the metallic element 
which constitutes water-soluble metallic compounds preferably applicable to this invention is 
[ the ionization tendency is lower than a chromium element, that is, ] **. They are chromium, 
cobalt, nickel, tin, titanium, lead, iron (III), copper, molybdenum, a tungsten, a rhodium, iridium, 
palladium, mercury, silver, platinum, and gold at these metallic elements. 
[0033] Especially the metallic elements that constitute desirable metallic compounds are 
silver, copper, nickel, lead, PARAJUUMU, gold, platinum, a tungsten, titanium, cobalt, and 
chromium also in it, and the gold, silver, and copper which fulfill all practical need properties, 
such as tough nature at the time of forming the lowness of electric resistance, the stability 
over oxidation, and a detailed metallic circuit and flexibility, are more desirable. 
[0034] Next, the reducing agent combined with water-soluble metallic compounds is explained, 
said — having carried out — as — a reducing agent — conditions — being concerned — a 
water solution — a system — it can set — combining — having — metallic compounds — 
reduction potential — a reducing agent — oxidation potential — — it is — things — it is - 
- although — as a matter of fact — the time like — semantics — the maximum potential 
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of the oxidation wave reducibility compound is [ of metallic^Wmpounds ] a negative side 
(** side) from the maximum potential of a reduction wave — it is . As for the reduction 
potential of metallic compounds, it is better than the oxidation potential of a reducibility 
compound more preferably that it is at least 20 or more mvs **. 

[0035] It takes into consideration and depends for a precipitation rate etc., and a reducibility 
compound [ as / whose maximum potential of an oxidation wave is +100 — 700mv (S C E) ] is 
desirable as a practical standard. Since the hydrogen ion (or hydroxide ion) is participating in 
many oxidation / reduction reactions, the maximum potential of the oxidation wave in the 
cyclic voltammetry of a reducibility compound changes greatly with pH. Therefore, if the 
conditions and the suitable precipitation rate of pH which can precipitate by accommodation 
can be chosen and the range is the gold, the silver, or the copper compound which metallic 
compounds described above, the suitable maximum oxidation potential of a reducing agent is 
+100 — 700mv (S C E) in the system of the water solution. The desirable reducing agent which 
goes into this potential range by the system of an alkaline water solution is explained further 
below at a detail. 

[0036] The example of a reducing agent is given. 

(1) Carbohydrates including the starch of the form in which a saccharide and a carbohydrate 
saccharide, and it carried out the polymerization are the suitable reducing agents for this 
invention. Although the reducibility is originally considered to be age, in an alkaline 
environment, the reducibility fully returns a noble-metals salt and a heavy-metal salt, and — 
since it can be made to exist in high concentration and a reduction reaction advances to 
homogeneity — a detailed pattern — precision — good — formation ****** — things are 
possible. The following are mentioned as a desirable concrete compound. They are dextrins 
more preferably. 

[0037] The concrete instantiation compound of the monosaccharide of this invention is shown 
below. The following are mentioned as monosaccharide. Namely, a glyceraldehyde, 
dihydroxyacetone (a dimer is included), An erythrose, a threose, RIPOSU, arabinose, a xylose, 
Lixose, xylulose, a ribulose, deoxy-D-RIPOSU, Allose, altrose, a glucose, a mannose, growth, 
idose, A galactose, a talose, a quinovose, the digitalose, a digitoxose, A cymarose, a sorbose, a 
tagatose, fucose, 2-deoxy-D-glucose, An aconite tuber course, a fructose, rhamnose, D- 
glucosamine, D-galactosamine, D-mannosamine, D-glycero-D-GARAKUTO heptose, D- 
glycero-D/L mannoheptose, D-glycero-D-grotesque heptose, and D-glycero-D- the id — 
heptose, D-glycero-L-GURUKO heptose, D-glycero-L-taro heptose, an altro heptulose, and 
the mannoheptulose — An altro-3-heptulose, glucuronic acid, N-acetyl-D-glucosamine, a 
glycerol, TOREITTO, ERITO let, arabite, adonitol, xylitol, sorbitol, mannite, idit, talitol, dulcite, 
AROZURUSHITTO, etc. 

[0038] A xylose, a glucose, a mannose, a galactose, a sorbose, D-glycero-D/L mannoheptose, 
a glycerol, sorbitol, mannite, etc. are preferably used among these instantiation compounds. 
[0039] The concrete instantiation compound of the polysaccharide of this invention is shown 
below. A maltose, eel biose, trehalose, a gentiobiose, isomaltose, a lactose, a raffinose, 
gentianose, a stachyose, a xylan, araban, glycogen, a dextran, an inulin, levan, galactan, 
agarose, an amyiose, a sucrose, AGAROPIOSU, alpha-dextrin, beta-dextrin, gamma-dextrin, 
delta-dextrin, epsilon-dextrin, soluble starch, thin laver starch, etc. Moreover, as a derivative 
of polysaccharide, **, such as methyl cellulose, a dimethyl cellulose, a trimethyl cellulose, 
ethyl cellulose, a diethyl cellulose, a triethyl cellulose, a carboxymethyl cellulose, carboxy 
ethyl cellulose, an aminoethyl cellulose, a hydroxymethyl cellulose, hydroxyethyl methyl 
cellulose, hydroxypropylcellulose, hydroxypropyl methylcellulose, hydroxypropyl- 
methylcellulose acetate succinate, and carboxymethyl hydroxyethyl cellulose, can be used. 
[0040] What is preferably used in these instantiation compound A maltose, a lactose, a 
dextran, an inulin, an amyiose, a sucrose, alpha-dextrin, beta-dextrin, gamma-dextrin, soluble 
starch, Methyl cellulose, ethyl cellulose, a carboxymethyl cellulose, Carboxy ethyl cellulose, a 
hydroxymethyl cellulose, hydroxyethyl methyl cellulose, **, such as hydroxypropylcellulose, 
hydroxypropyl methylcellulose, hydroxypropyl-methylcellulose acetate succinate, and 
carboxymethyl hydroxyethyl cellulose, can be used. 
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[0041] Setting to this UWntion, the addition of these saccharidlWs 0.1 - 30 % of the weight 
It is 0.5 - 1 5 % of the weight preferably, and it is desirable that it is more abundant than 
metallic compounds to stoichiometric. To metallic compounds, although it is convenient that it 
is 1.01-3Eq preferably 1.0-l0Eq, the optimal range changes with existence of metallic 
compounds and a complexing agent etc. 

[0042] The saccharide exists naturally widely and can obtain a commercial item easily. 
Moreover, it is easily compoundable by performing reduction, oxidation, or dehydration also 
about various derivatives. 

[0043] When using a saccharide as a reducing agent, as for pH of a water solution, eight or 
more are desirable, and it is [ ten or more ] especially more preferably desirable that it is 12 
or more. 10% is sufficient as the concentration of the field (14 or more [ i.e., ]) in which the 
upper limit does not have semantics with a substantial pH value, or hydroxylation alkali. 
[0044] (2) An aldehyde can also be used as a reducing agent used for this invention so that it 
may think from the example of aldehydes Fehlings solution. The aldehyde compound which 
can be used as a reducing agent of this invention Specifically Formaldehyde, an acetaldehyde, 
propionaldehyde, Aliphatic series saturation aldehydes, such as a butyraldehyde, glyoxal, 
Aliphatic series dialdehydes, such as succindialdehyde, an acrolein, a crotonaldehyde, Partial 
saturation aldehydes, such as a PUROPI all aldehyde, a benzaldehyde, Others [ aldehydes /, 
such as aromatic aldehyde, such as a salicylaldehyde and a naphth aldehyde, and a furfural, / 
heterocycle type ], The deoxy sugar of oligosaccharide, such as monosaccharides, such as a 
cane sugar which has an aldehyde group and a ketone group, and a glucose, fruit sugars, and 
an oligosaccharide, and a ******** substitution product, methyl sugar, thiosugar, aminosugar, 
etc. are desirable. 

[0045] 0.02-5.0 mols per 11. of water solutions of desirable concentration of an aldehyde 
compound are 0.1-2.0 mols preferably, moreover, the bottom of the condition of alkalinity also 
when using aldehydes as a reducing agent — desirable — pH 7-14 — 9-12 are preferably 
good. 

[0046] (3) A developing agent and the hydroquinone known as a developing agent for 
photographs in addition to this, Hydroquinone, such as monochloro hydroquinone, and 
catechols Catechols, such as a catechol and a pyrocatechol, para aminophenol, Para 
aminophenol, such as N-methyl-para aminophenol P-phenylene diamines, such as p- 
phenylene diamine, 2-methyl-p-phenylene diamine, and diethyl-p-phenylene diamine 3- 
pyrazolidone, such as o-phenylenediamine and 1-phenyl-3-pyrazolidone 3-amino pyrazoles, 
4-amino-pyrazolones, and 5-amino uracils 4, 5-dihydroxy-6-aminopyridine, an ascorbic acid, 
erythorbic acid, Reductones, o- or p-sulfonamide naphthols, such as a reductone acid, o- or 
p-sulfonamide phenols, 2, 4-disulfon amide phenols, Resorcinols, such as resorcinol and 
diamino resorcinol, 2, and 4-disulfon amide naphthols o- or p-acylamino phenols, and 2- 
sulfonamide in DANON 4-sulfonamide-5-pyrazolones and 3-sulfonamide Indore There are 
hydrazines, such as sulfonamide pyrazolo benzimidazole, sulfonamide pyrazolo bends triazoles, 
sulfonamide ketones, an aryl hydrazine, phenylhydrazine, and a hydrazobenzene. Reductones 
of an oxidant carry out a bad influence and are especially desirable. Especially desirable 
reductones are an ascorbic acid, erythorbic acid, a GURUKO reductone, and a reductone acid. 
0.005-1.0 mols per 11. of water solutions of desirable concentration of a developing agent are 
0.05-0.5 mols preferably, moreover, the bottom of the condition of alkalinity also when using 
developing agents as a reducing agent — desirable — pH 7-14 — 9-12 are preferably good. 
[0047] Next, the complexing compound preferably used for this invention is explained. By the 
system of an alkaline water solution, since reduction precipitation of metallic compounds often 
competes with the formation reaction of a metal hydroxide, a water solution becomes 
unstable in many cases. Therefore, in this invention, it is appropriate to make the complexing 
agent to the metal ion exist in the alkaline solution of water-soluble metallic compounds, and 
to increase the stability of metallic compounds. For such a complexing agent, the overall 
stability constant to a metal ion is at least 103. It is desirable that it is above and the system 
the complexing agent recognizes [ a system ] equimolar existence at least to water-soluble 
metallic compounds is chosen. The desirable complexing agent which fulfills such conditions to 
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metallic compounds e^^^ially gold, water-soluble silver, and a^^^r-soluble copper 
compound is chosen from a nitrogen-containing organic compound, a ** sulfur organic 
compound, and an oxygenated organic compound. Especially the suitable complexing agent is 
chosen from each compound group of halide, thiocyanic acid, cyanide, alkanolamine, fatty 
amine, a ring type amine, amino acid, ammonia, thiourea, and a thiosulfate. Although the 
example is shown below, the complexing agent applied to this invention is not limited to these. 



[0048] A chlorine ion, bromine ion, iodine ion, cyanide ion, thiocyanate ion, sulfite ion, 
thiosulfuric-acid ion, thiourea, and the 1st class amine (a straight chain or the branched . 
dodecyl amine — ) of aliphatic series annular amines (a pyridine — ), such as hexylamine, a 
nonyl amine, and a pentadecyl amine An imidazole, 2-methylimidazole, triazole. thiadiazole, 
Picoline, a piperazine, a pyrrole, a piperidine, pyrazine, a pyrimidine, alkanolamines 
(diethanolamine — ), such as pyridazine, an iso thiazole, a quinoline, and an isoquinoline 
polyamine (triethylenetetramine — ), such as monoethanolamine, isopropanolamine, and the 
TorHsopropanolamine Amino acid (an alanine, an arginine, a histidine, a cysteine, a 
methionine, glutamine, etc.), such as pentaethylenehexamine, diethylenetriamine, and 
ethylenediamine, thiols (thioglycol etc.), thiosemicarbazide, and thiouracil are mentioned. It is 
related with the complexing nature compound to complex ion, and is T.H.James. It is indicated 
by 8-1 1 pages of work "The theory ofphotographic processes 4th ed. (McMillan shrine)." 
[0049] Especially desirable things are the base itself [ each ], such as the alkali-metal salt of 
each ion, such as a chlorine ion, bromine ion, cyanide ion, thiocyanate ion, and thiosulfuric- 
acid ion, an alkaline earth metal salt, ammonium salt, thiourea, ammonia, an imidazole, 2- 
methyl imidazole, and ethylenediamine, or a chloride, a sulfate, a hydrochloride, etc. in the 
complexing agent of the above-mentioned metal ion. 

[0050] The buffer for pH for maintaining the pH to stability if needed [ alkali chemicals and if 
needed ] for being referred to as suitable pH is added by the alkali water solution called the 
water solution of water-soluble metallic compounds, the alkali water solution of a reducing 
agent, or the processing liquid for metal precipitation of a presentation that both mixed. As 
alkali chemicals or a buffer, an alkali-metal hydroxide, an alkaline-earth-metal hydroxide, a 
carbonate, phosphate, a borate, tetraborate, a hydroxybenzoic-acid salt, a glycyl salt, a N,N- 
dimethylglycine salt, a leucine salt, a norleucine salt, a guanine salt, a 3, 4- 
dihydroxyphenylalanine salt, an alanine salt, an aminobutyric acid salt, the 2-amino-2-methyl 
-1, 3-propanediol salt, a valine salt, a proline salt, a tris hydroxy aminomethane salt, a lysine 
salt, etc. can be used. Especially a carbonate, phosphate, tetraborate, and a hydroxybenzoic- 
acid salt are excellent in the buffer capacity in a with a pH of 9.0 or more high pH field. 
[0051] As an example of these alkali chemicals and a buffer A potassium hydroxide, a sodium 
hydroxide, a calcium hydroxide, a magnesium hydroxide, Tetramethylammonium hydroxide, a 
sodium carbonate, potassium carbonate, Sodium bicarbonate, potassium bicarbonate, 
phosphoric-acid 3 sodium, phosphoric-acid 3 potassium, Phosphoric-acid disodium, 
phosphoric-acid 2 potassium, the sodium borate, a boric-acid potassium, Sodium tetraborate 
(borax), a tetraboric-acid potassium, o-hydroxybenzoic acid sodium (sodium salicylate), An o- 
hydroxybenzoic acid potassium, 5-sulfo-2~hydroxybenzoic-acid sodium (5-sulfosalicylic acid 
sodium), a 5-sulfo-2-hydroxybenzoic-acid potassium (5-sulfosalicylic acid potassium), etc. 
can be mentioned. However, this invention is not limited to these compounds, the case where 
the amount of alkali chemicals and a buffer is being used together — totaling — 0.02-5.0 
mols/l. — especially — It is made to contain so that it may be 0.1 mols/l. - 2.0 mols/l. 
[0052] Including water-soluble metallic compounds and a reducing agent, in the alkaline water 
solution which also contains the complexing agent to a metal still more preferably, in order for 
metaled precipitation to raise further homogeneity and the precision of a metal pattern 
formed by advancing smoothly, a surfactant can be added. Although which surfactant of the 
Nonion system and an anion system (all include both sexes), or a cation system is sufficient 
as it as long as surfactants reduce the contact angle of a water solution and a substrate 
ingredient, its surfactant of the Nonion system and an anion system is especially desirable. 
The desirable surface active agent of the Nonion system The polyoxyethylene lauryl ether, 
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Polyoxyethylene steai^Rher, the polyoxyethylene cetyl ether, Wlyoxyethylene alkyl ether, 
such as the polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, such as 
polyoxyethylene octyl phenyl ether and the polyoxyethylene nonylphenyl ether 
Polyoxyethylene polyoxypropylene block copolymers The compound polyoxyalkylene alkyl 
ether in which the aliphatic series radical of carbon numbers 5-24 furthermore carried out 
ether linkage to the hydroxyl of the terminal of a polyoxyethylene polyoxypropylene block 
copolymer The compound polyoxyalkylene alkyl aryl ether in which the alkylation aryl group 
similarly carried out ether linkage, Sorbitan monolaurate, sorbitan monopalmitate, sorbitan 
monostearate, Sorbitan fatty acid esters, such as sorbitan monooleate, sorbitan trioleate, and 
sorbitan tristearate Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan 
monopalmitate, Polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate, and polyoxyethylene sorbitan tristearate, is 
mentioned. 

[0053] In an anion system surfactant Alkyl sulfonic acids and aryl sulfonic acids Aliphatic 
carboxylic acid, aromatic carboxylic acid, and alkyl naphthalene sulfonic acids The thing of a 
naphthalene sulfonic acid or an alkyl naphthalene sulfonic acid, and the condensation mold of 
formaldehyde, The aliphatic carboxylic acid of carbon numbers 9-26, and the aliphatic series 
sulfonic acids of carbon numbers 9-26 Alkylbenzene sulfonic acid, a lauroyl polyoxyethylene 
sulfuric acid, Polyoxyethylene content sulfuric acids, such as a stearoyl polyoxyethylene 
sulfuric acid, a cetyl oxy-polyoxyethylene sulfonic acid, and OREI roil polyoxyethylene 
phosphonic acid, and polyoxyethylene content phosphoric acid are mentioned. 0.1 -10g of 
additions of these surfactants is usually 0.5-5g preferably per 11. of water-soluble alkalinity 
water solutions. You may add independently and these surfactants can also be added in some 
combination. 

[0054] In order to maintain so that homogeneity distribution may be carried out and the 
suspension metal sludge which also contained the complexing agent to a metal in the alkaline 
water solution of this invention upwards still as more preferably as water-soluble metallic 
compounds and a reducing agent, and carried out spontaneous reduction in liquid may not be 
made big and rough, a water soluble polymer can be added. A water soluble polymer 
compound melts into a water solution, has a certain amount of increment in viscosity, and has 
a protective colloid operation, and if it is a high molecular compound which does not have the 
substituent of the oxidizing quality which moreover influences oxidation and the reducibility of 
a water solution, or reducibility, it can usually be used for it. An addition from which 
coefficient of viscosity serves as 0.1 - 20cp preferably 0.05 to 50 cp (cp is a centipoise) 
about viscosity is desirable. Although a substrate with a resist pattern is contacted in the 
alkaline water solution containing water-soluble metallic compounds and a reducing agent and 
the manufacture approach of a metal pattern is mentioned later, in the case of the method 
which is immersed in an alkali water solution and performs a substrate, the water solution of 
comparatively low coefficient of viscosity, for example, the water solution of 5 or less cp, is 
sufficient, and, in the case of the method which applies an alkaline water solution on a 
substrate with a resist pattern, it is good to give the coefficient of viscosity of 1 or more cp. 
In order to ask for coefficient of viscosity, i.e., viscosity, it can be used from a falling ball 
viscometer, a rotational viscometer, an Ostwald viscometer, and the general-purpose 
viscometer of the arbitration of these either and these principles, being able to choose the 
suitable thing of measuring range. Especially the above-mentioned viscosity is the measured 
value of 25-degreeC, unless it refuses. 

[0055] A desirable water soluble polymer compound is gelatin, polyvinyl alcohol, its partial 
saponification polymer, a polyvinyl pyrrolidone, its partial saponification polymer, polyacrylic 
acid, polymethacrylic acid, those water-soluble ester, etc. Polystyrene sulfonate etc. Or the 
copolymerization object obtained from an acrylic acid, methacrylic acids, those water-soluble 
ester, styrene, acrylonitrile, etc. Furthermore, water-soluble cellulosics, such as methyl 
cellulose, ethyl cellulose, a hydroxymethyl cellulose, hydroxyethyl cellulose, a carboxymethyl 
cellulose, carboxy ethyl cellulose, methoxy ethyl cellulose, and methoxy ethyl cellulose. The 
addition of these water soluble polymer compounds is suitably chosen so that it may become 
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the above-mentioned IHcosity. In many cases, they are usualf^^^20g per 11. of alkaline water 
solutions. You may add independently and these high molecular compounds can also be added 
in some combination. 

[0056] Next, it adds about the approach of forming a metal pattern. The substrate with which 
you could apply on the substrate which has the detailed resist pattern in which the alkaline 
water solution (it may be called the processing liquid for metal precipitation) containing the 
watei^soluble above mentioned metallic compounds and a reducing agent was made to form 
using a photoresist ingredient on a front face, or the detailed resist pattern of a photoresist 
ingredient was given may be immersed into an alkaline water solution. Moreover, without 
mixing the alkaline water solution containing the water solution containing water-soluble 
metallic compounds, and a reducing agent, multistory spreading is carried out separately, it is 
mixed on a substrate, and you may make it precipitation take place, when applying. When the 
reducibility of the processing liquid for metal precipitation is especially strong and the life of 
processing liquid is short, such the multistory method of application is convenient. 
Temperature at the time of making a metal precipitate in the shape of a pattern is performed 
at the temperature for which each oxidation / reduction system of the range of 90-degreeC 
was suitable from the room temperature. Moreover, according to it, suitable time amount is 
chosen also for the processing time. Usually, a reaction condition to which formation is 
performed by the metal pattern within 10 minutes in several seconds or more is chosen. It is 
shown that that the processing time is too short has the too strong activity of metal 
precipitation liquid, in such a case, a metal precipitates also at a non-pattern part, or a metal 
particle deposits in metal precipitation liquid. Moreover, it is unproductive that precipitation 
time amount is too long. The activity of metal precipitation liquid can adjust a precipitation 
rate by adjusting each concentration of water-soluble metallic compounds, a complexing 
compound, and a reducing agent, and pH of a solution. The pattern of a resist is exfoliated 
with exfoliation liquid after formation of a metal pattern, and a detailed metal thin film pattern 
is completed. 

[0057] As for a base material, a glass substrate, a silicon wafer, and a plastic plate are used. 
According to the purpose besides usual soda glass, known glass, such as various kinds of 
optical glass and heat-resisting glass, can be used for a glass substrate. Plastics base 
materials, such as polyolefine (example polyethylene, polypropylene) Pori halogenation vinyl 
(an example polyvinyl chloride, polyvinylidene chloride), cellulosic (example cellulose acetate, 
nitrocellulose, cellophane) polyamides, polystyrene, a polycarbonate, polyimide, and polyester, 
can be used for the ingredient of a plastic plate. Polyethylene terephthalate, 
polyethylenenaphthalate, etc. can be used. Although a reduction deposit of a metal pattern 
may not advance smoothly depending on the water-soluble metallic compounds and the 
reducing agent to combine or may be unable to precipitate easily on a substrate when using a 
plastic plate, and using especially polyolefin resin and ABS plastics for a substrate, in such a 
case, carry out etching processing of the substrate, activation is performed, or the both are 
carried out to it. 

[0058] Etching processing is performed by processing a phosphoric acid and sulfuric-acid 
mixed liquor, and chromate acid mixture liquid by 60-70-degreeC for 10 to 30 minutes. 
Desirable phosphoric acid and sulfuric-acid mixed liquor are strong acid solutions of four to 
phosphoric-acid 8 convention, and six to sulfuric-acid 18 convention. Moreover, desirable 
chromium and sulfuric-acid mixed liquor dissolve in the sulfuric acid of two to 6 convention, 
and makes chrome oxide 200-500g. Surface roughening of the front face of a plastic plate is 
carried out by etching. 

[0059] Activation is processing in which the precipitation nucleus is made to adhere to a 
plastic plate front face, and a desirable precipitation nucleus is the metal particle of palladium, 
platinum, iridium, or a rhodium. When giving a palladium nucleus, after processing a plastic 
plate at a room temperature for 1 to 10 minutes in the chlorination tin solution which 
dissolved 0.2-0.5 mols [ per 11. of 0.01-0.1 mol hydrochloric-acid water solutions ] chlorination 
tin, and was obtained, it processes at a room temperature for 1 to 3 minutes in the palladium- 
chloride solution which dissolved and obtained the per [ 11. of 0.01-0.1 mol hydrochloric-acid 
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water solutions / 0.1-^1^] palladium chloride. Palladium complSrsalt, such as a palladium- 
chloride potassium, may be used instead of a palladium chloride. When giving the metal 
particle of platinum, iridium, or a rhodium as a precipitation nucleus, it processes by the 
aqueous acids of each metallic compounds similarly. Desirable activation is performing etching 
processing after the plastic plate given beforehand. Moreover, it is desirable especially to use 
a palladium-chloride (or the complex salt) water solution for activation in that case. Even if 
detailed, it consists of uniform precipitation metal thin films, and the metal pattern obtained by 
the approach of this invention stated above has few local defects, and they are suitable for it 
as micro electrical circuits, such as an integrated circuit. 

[0060] In this invention, it is desirable to make a resist pattern to make a metal pattern circuit 
form, and to make it precipitate a metal in the shape of a pattern using it. The constituent for 
resists of well-known arbitration can be used for the photosensitive constituent for resist 
creation. The positive type photoresist ingredient and chemistry magnification mold 
photoresist ingredient which combined novolak resin and a diazo naphthoquinone are 
especially used preferably. The two-component system resist constituent with which the 
resin which disassembles a chemistry magnification mold photoresist constituent with the 
photo-oxide generating agent and acid which generate an acid according to an operation of 
radiation, such as light and ultraviolet rays, and serves as alkali fusibility was put together, 
Although there is a 3 component system resist constituent with which the photo-oxide 
generating agent which generates an acid according to an operation of radiation, the lysis 
inhibition agent decomposed with an acid, and alkali fusibility resin were put together There is 
a constituent adjusted further [ for the purpose of the property of a photoresist ], combining 
them further suitably, for example, a 2.5 component system etc. Moreover, besides it, a basic 
additive, a surface active agent, coloring matter, a low molecular weight compound, etc. are 
added, and the engine performance of a resist is raised. These details are described at Tsugio 
Yamaoka editorial supervision "a resist handbook" (Rear Rise company publication, 1996). The 
constituent of the resist constituent suitable for metal pattern creation of this invention is 
described below. 

[0061] (1) As alkali fusibility resin concerning alkali fusibility resin this invention For example, 
novolak resin, hydrogenation novolak resin, acetone-pyrogallol resin, o-polyhydroxy styrene, 
m-polyhydroxy styrene, p-poly hydroxy styrene, Hydrogenation polyhydroxy styrene, a 
halogen, or alkylation polyhydroxy styrene, A hydroxystyrene-N-permutation maleimide 
copolymer, o/p-, and a m/p-hydroxystyrene copolymer, the part to the hydroxyl group of 
polyhydroxy styrene — O-alkylation object for example, 5-30-mol % O-methylation object 
and O-(l-methoxy) ethylation object — 0~(1-ethoxy) ethylation object, an 0-2- 
tetrahydropyranyl ghost, O-acylation objects, such as O-(t-butoxycarbonyl) methylation 
object For example, (5 - 30-mol % o-acetylation object, O-(t-butoxy) carbonylation object), 
etc., Although a styrene maleic anhydride copolymer, a styrene-hydroxystyrene copolymer, an 
alpha-methyl-styrene-hydroxystyrene copolymer, carboxyl group content methacrylic system 
resin, and its derivative can be mentioned, it is not limited to these. 

[0062] especially desirable alkali fusibility resin — a part of novolak resin and o-polyhydroxy 
styrene, m-polyhydroxy styrene, p-polyhydroxy styrene and these copolymer, alkylation 
polyhydroxy styrene, and polyhydroxy styrene — they are O-alkylation or O-acylation object, 
a styrene-hydroxystyrene copolymer, and an alpha-methyl-styrene-hydroxystyrene 
copolymer. 

[0063] Novolak resin is resin to which condensation of phenols and the aldehydes was carried 
out under acid conditions. The novolak resin obtained, for example from a phenol and 
formaldehyde as desirable novolak resin, The novolak resin obtained from m-cresol, the 
novolak resin and p-cresol which are obtained from formaldehyde, and formaldehyde, The 
novolak resin obtained from o-cresol and formaldehyde, the novolak resin obtained from octyl 
phenol and formaldehyde. The novolak resin obtained from m-/p-mixing cresol and 
formaldehyde, The novolak resin obtained from the mixture and formaldehyde of a 
phenol/cresol (any of m- p- o- or m-/p- m-/o- and o-/ p-mixing are sufficient) is 
mentioned. As a predetermined monomer, a phenol, m-cresol, p-cresol, Cresol, such as o- 
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cresol, 2, 5-xylenol, 3 lenol, Xylenols, such as 3, 4-xylenol F ^^^id 3-xylenol m- 
ethylphenol, p-ethylphenol, o-ethylphenol f Alkylphenols, such as p-t-butylphenol, p-octyl 
phenol, 2 and 3, and a 5-trimethyl phenol p-methoxy phenol, m-methoxy phenol, 3, 5- 
dimethoxy phenol, 2-methoxy-4-methyl phenol, an m~ethoxy phenol, a p-ethoxy phenol, An 
m-propoxy phenol, a p-propoxy phenol, an m-butoxy phenol, Bis-aikylphenols, such as alkoxy 
phenols, such as a p-butoxy phenol, and a 2-methyl-4-isopropyl phenol independent in 
hydroxy aroma compounds, such as m-chlorophenol, p-chlorophenol, o-chlorophenol, a 
dihydroxy biphenyl, bisphenol A, phenylphenol, resorcinol, and a naphthol, — or, although two 
or more kinds can use it, mixing It is not limited to these. 

[0064] As aldehydes, for example Formaldehyde, a paraformaldehyde, An acetaldehyde, 
propionaldehyde, a benzaldehyde, phenylacetaldehyde, alpha-phenylpropyl aldehyde, beta- 
phenylpropyl aldehyde, Ortho hydroxybenzaldehyde, an m-hydroxy benzaldehyde, A p-hydroxy 
benzaldehyde, o-chlorobenzaldehyde, m-chlorobenzaldehyde, p-chlorobenzaldehyde, o-nitro 
benzaldehyde, m-nitro benzaldehyde, p-nitro benzaldehyde, o-methyl benzaldehyde, m-methyl 
benzaldehyde, Although p-methyl benzaldehyde, p-ethyl benzaldehyde, a p-n-butyl 
benzaldehyde, a furfural, chloroacetaldehyde, and these acetal objects, for example, a 
chloroacetaldehyde diethyl acetal etc., can be used In these, it is desirable to use 
formaldehyde. These aldehydes are independent, or they are combined two or more kinds and 
used. As an acid catalyst, a hydrochloric acid, a sulfuric acid, a formic acid, an acetic acid, 
oxalic acid, etc. can be used. 

[0065] In this way, as for the weight average molecular weight of the obtained novolak resin, it 
is desirable that it is the range of 1 ,000-30,000. Less than by 1 ,000, if the film decrease after 
the development of the unexposed section is large and exceeds 30,000, a development rate 
will become small. The range especially of a suitable thing is 2,000-20,000. moreover, the 
weight average molecular weight of said polyhydroxy styrene other than novolak resin and its 
derivative, and a copolymer — 2000 or more — desirable — 5000-200000 — it is 10000- 
100000 more preferably. Moreover, from a viewpoint of raising the thermal resistance of the 
resist film, 25000 or more are desirable. Here, weight average molecular weight has the 
polystyrene reduced property of gel permeation chromatography, and is defined. Weight 
average molecular weight is 800-200,000, and the thing of 400-60,000 has [ these novolak 
resin ] desirable number average molecular weight. Moreover, these novolak resin may be 
used only by one kind, or may be used combining two or more kinds. The amount of the alkali 
fusibility resin used is 0 - 30 % of the weight preferably zero to 70% of the weight on the basis 
of the total weight (except for a solvent) of a resist constituent. 

[0066] (2) The compounds which generate an acid as a photo-oxide generating agent photo- 
oxide generating agent by the well-known light currently used for the photoinitiator of optical 
cationic polymerization, the photoinitiator of an optical radical polymerization, the optical 
decolorizing agent of coloring matter, optical alterant, or a micro resist, and those mixture can 
be used, choosing them suitably. 

[0067] For example S.I.Schlesinger, Photogr.Sci.Eng., 18,387 (1974), T. — S.Bal etal, Polymer, 
and 21,423 (1980) etc. — the diazonium salt of a publication — U.S. Pat. No. 4,069,055, said 
4,069,056 numbers, ** Re No. 27,992, 17 Ammonium salt given in Japanese Patent Application 
No. No. 140,140 [ three to ] etc., D.C.Necker etal, Macromolecules, 2468 (1984), C. S.Wen etal, 
Teh, Proc.Conf.Rad.Curing ASIA, p478 Tokyo, and Oct (1988), U.S. Pat. No. 4,069,055 — said 

— 4,069,056 phosphonium salt given in a number etc. — J. V.Crivello etal, Macromorecules, 
10 (6), 1307 (1977), Chem.&Eng.News, Nov.28, and p 31 (1988). Europe patent 104,143rd a 
number and U.S. Pat. No. 339,049 — said — the 410,201st a number — Iodonium salt given in 
JP,2-150 f 848,A, JP,2-296,514,A, etc., J. — V.Crivello etal and Polymer J. — 17 and 73 (1985) 

— J. V.Crivello etal.J.Org.Chem., and 43 and 3055 (1978), W. R.Watt etal, J.PoIymer Sci. t 
Polymer Chem.Ed., and 22 and 1789 (1984), J. V.Crivello etal, Polymer Bull., 14,279 (1985), J. 
V.Crivello etal, Macromorecules, 14 (5), 17 1141 (1981), J.V.Crivello etal. J.PolymerSci., 
Polymer Chem.Ed.. 2877 (1979), Europe patent 370,693rd a number — said — 3,902.1 14 a 
number — said — 233,567 a number — said — 297,443 a number — said — 297,442 a 
number and U.S. Pat. No. 4.933,377 — said — 161,811 a number — said — 410,201 a number 
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— said — 339,049 a nJffiber — said — 4,760,013 a number — *lmJ — 4,734,444 a number — 
said — 2,833,827 a number — Germany patent 2,904,626th a number — said — 3,604,580 a 
number — said — 3,604,581 sulfonium salt given in a number etc. — J. V.Crivello etal, 
Macromorecules, 10 (6), 1307 (1977), J.V.Crivello etal, J.PolymerSci., Polymer Chem.Ed., 17. 
and 1047 (1979) etc. — the seleno NIUMU salt of a publication — C. — S.Wen etal, Teh, 
Proc.Conf.Rad.CuringASIA, p478 Tokyo, and Oct (1988) etc. — onium salts, such as arsonium 
salt of a publication, — U.S. Pat. No. 3,905,815, JP,46-4605,B, JP,48-36281,A. JP,55-32070,A, 
JP t 60-239736,A, JP.61-1 69835,A, JP,61-169837,A, JP,62-58241,A. JP,62-212401,A, An 
organic halogenated compound given in JP,63-70243,A, JP,63-298339,A, etc., KMeier etal, 
J.Rad.Curing, 13 (4), 19 26 (1986), T.P.Gilletal, Inorg.Chem., 3007 (1980), D. Astruc, 
Acc.Chem.Res., 19 (12), 377 (1896), An organic metal / organic halogenide given in JP,2- 
161445,A etc., S. Hayase etal, J.Polymer Sci., 25,753 (1987), 23 E.Reichmanisetal, J.Pholymer 
Sci., Polymer Chem.Ed., 1 (1985), Q.Q.Zhu etal, J.Photochem., 36, 85, 39,317 (1987), 
B.Amitetal. Tetrahedron Lett., (24) 2205 (1973), D. H.R.Barton etal, J.Chem Soc, 3571 (1965), 
P.M.Collinsetal, J.Chem.SoC., Perkin I, 1695 (1975), M.Rudinstein etal, Tetrahedron Lett., (17), 
110 1445 (1975), J.W.Walker etalJ.Am.Chem.Soc, 7170 (1988), S.C.Busman etal, J.Imaging 
Techno!., 11 (4), 21 191 (1985), H.M.Houlihan etal, Macormolecules, 2001 (1988), P. M.Collins 
etal, J.Chem.Soc, Chem.Commun., 532 (1972), S. 18 Hayase etal, Macromolecules, 1799 
(1985), E.Reichmanis etal, J.EIectrochem.Soc, Solid State Sci.Technol., 130 (6), 21 
F.M.Houlihan etal, Macromolcules, 2001 (1988), the Europe patent 0290th and No. 750 — said 

— 046 and 083 a number — said — 156 and 535 a number — said — 271,851 a number — 
said — 0,388,343 Number, U.S. Pat. No. 3,901,710 — The photo-oxide generating agent which 
has o-nitrobenzyl mold protective group of a publication in said 4,181,531 numbers, JP.60- 
198538.A, JP,53-133022,A, etc., M. TUNOOKA etal, Polymer Preprints Japan, 35 (8), G. 
Berneretal, J.Rad.Curing, 13 (4), W.J.Mijs etal, Coating Technol., 55 (697) and 45 (1983), Akzo, 
H.Adachi etal, Po lymer Preprints, Japan, 37 (3), the Europe patent 0199th, and No. 672 — 
said — 8451 5 a number — said — 1 99 and 672 a number — said — 044 and 115a number - 

— said — No. 0101 or 122 and U.S. Pat. No. 618,564 — said — 4,371,605 a number — said — 
4,431,774 The disulfon compound of a publication can be mentioned to a compound which 
photodissociates and generates a sulfonic acid, JP,61-166544,A, etc. which are represented 
by imino sulfonate given in a number, JP,64-1 8143,A, JP,2-245756,A, Japanese Patent 
Application No. No. 140109 [ three to ] 

[0068] moreover, the radical which generates an acid by such light or the compound which 
introduced the compound into the principal chain or side chain of a polymer — for example M. 
E.Woodhouse etal, J.Am.Chem.Soc, and 104 and 5586 (1982), S. P.Pappas etal, J.Imaging Sci., 
30 (5), 218 (1986), S.Kondoetal, Makromol.Chem., Rapid Commun., 9,625 (1988), Y. Yamada 
etal, Makromol.Chem., and 152,153,163 (1972), J. V.Crivello etal, J.PolymerSci., Polymer 
Chem.Ed., 17, and 3845 (1979), U.S. Pat. No. 3,849,137 and Germany patent 3914407th 
Number, The compound of a publication can be used for JP,63-26653,A, JP,55-1 64824,A, 
JP,62-69263,A, JP,63-146038,A, JP,63-163452,A, JP,62-1 53853.A, JP,63~146029,A, etc. 
[0069] further — V.N.R.Pillai, Synthesis, (1), 1 (1980), A.Abad etal, Tetrahedron Lett., (47) 
4555 (1971), D.H.R.Barton etal. J.Chem.Soc, (C), 329 (1970), U.S. Pat. No. 3,779,778, and 
Europe patent 126,712nd The compound which generates an acid by the light of a publication 
can also be used for a number etc. 

[0070] In the compound which decomposes by the exposure of the activity beam of light in 
which the above-mentioned concomitant use is possible, or a radiation, and generates an acid, 
especially the things used effectively are the following compound groups, 
(a) The oxazole derivative or S-triazine derivative which the trihalomethyl group permuted. 
[0071] (b) Iodonium salt or sulfonium salt combined with 2-3 aryl groups. For example, 
J.W.Knapczyk etal, J.Am.Chem.Soc, and 91,145 (1969), this onium salt is well-known. A. 
(LMaycok etal, J.Org.Chem., 35 and 2532, 1 970), E. Goethas etal, Bull.Soc.Chem.Belg., and 73 
and 546 (1964), H. M.Leicester, J.Ame.Chem.Soc, and 51 and 3587 (1929), J. — V.Crivello 
etal, J.Polym.Chem.Ed., 18 and 2677 (1980), and U.S. Pat No. 2,807,648 — and — said — 
4,247,473 It is compoundable by the approach of a publication to a number, JP,53-101,331,A, 
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etc. 




[0072] (c) The imino sulfonate derivative expressed with the disulfon derivative or general 
formula (PAG6) expressed with the following general formula (PAG5). 
[0073] (3) The acidolysis nature lysis inhibition compound used for the resist constituent 
concerning acidolysis nature lysis inhibition compound this invention is a well-known 
compound. In the location which has at least two radicals which may be decomposed from an 
acid into the structure as a desirable acidolysis nature lysis inhibition compound, and the 
distance between these acidolysis nature machines left most, it is the compound which goes 
via at least eight joint atoms except an acidolysis nature machine. When an acidolysis nature 
lysis inhibition compound has preferably three or more acidolysis nature machines [ four or 
more ], and when separated [ beyond a fixed distance that has this acidolysis nature machine 
mutually ] also in what has two acidolysis nature machines, the lysis inhibition nature to alkali 
fusibility resin improves remarkably, the compound with which a desirable acidolysis nature 
lysis inhibition compound consists of frames which have one or more acidolysis nature 
machines on the one benzene ring — it is — the molecular weight — 3,000 or less — it is — 
desirable — 500-3,000 — it is 1 ,000-2,500 still more preferably. 

[0074] As a radical which may be decomposed with an acid, they are a silyl ether group, a 
cumyl ester group, an acetal radical, a tetrahydropyranyl ether group, an enol ether group, an 
enol ester group, the alkyl ether radical of the 3rd class, the alkyl ester group of the 3rd class, 
the alkyl carbonate radical of the 3rd class, etc. preferably. Furthermore, they are the 3rd 
class alkyl ester group, the 3rd class alkyl carbonate radical, a cumyl ester group, and a 
tetrahydropyranyl ether group preferably. 

[0075] As an acidolysis nature lysis inhibition compound, preferably JP,1-289946,A, JP,3~ 
128959A JP.3-158855.A, JP.3-1 79353,A, JP.3-200251.A, JP.3-200252A JP,3-200255,A, 
JP,3-259149,A, JP,3-279958,A, JP,4-1650,A, JP,4-1 1260,A, JP,4-1 2356.A, The thing using 
JP,4-12357,A, Japanese Patent Application No. No. 25157 [ four to ], Japanese Patent 
Application No. No. 103215 [ four to ], Japanese Patent Application No. No. 104542 [ four to ], 
Japanese Patent Application No. No. 107885 [ four to ], Japanese Patent Application No. No. 
107889 [ four to ], and the polyhydroxy compound indicated by the specification of 4-152195 
is mentioned. 

[0076] (4) A color is added by the resist constituent concerning color this invention if needed. 
For example, the color which has big absorption in a light region can be used as a coloring 
agent of an image. Specifically Oil yellow #101, oil yellow #103, oil pink #312, the oil green BG 
Oil blue BOS, oil blue #603, oil black BY, Oil black BS, oil black T-505 (above product made 
from ORIENT Chemical industry), Victoria pure blue, a crystal violet (CI42555), Methyl Violet 
(CI42535), ethyl violet, Rhodamine B (CI145170B), Colors indicated by JP,62-293247,A, such 
as Malachite Green (CI42000) and a methylene blue (CI52015), can be mentioned. It is more 
desirable to add, since distinction of the image section and the non-image section tends to 
attach these colors after image formation. In addition, an addition is 0.01 - 10% of the weight 
of a rate to image recording ingredient total solids. 

[0077] (5) In a surface active agent and the resist constituent in connection with this 
invention, since the stability of the processing to development conditions is extended, an 
amphoteric surface active agent which is indicated by a nonionic surface active agent which is 
indicated by JP,62-251740,A and JP.3-208514.A, JP,59-121044,A, and JP,4-13149,A can be 
added. 

[0078] As an example of a nonionic surface active agent, sorbitan tristearate, sorbitan 
monopalmitate, a sorbitan trio rate, a stearin acid monoglyceride, the polyoxyethylene 
nonylphenyl ether, etc. are mentioned. As an example of an amphoteric surface active agent, 
alkyl di(aminoethyl)glycine, an alkylpolyamino ethylglycine hydrochloride, 2-alkyl-N-carboxy 
ethyl-N-hydroxyethyl imidazolinium betaine, N-tetradecyl-N and N-betaine mold, etc. are 
mentioned. Specifically The polyoxyethylene lauryl ether, polyoxyethylene stearylether, 
Polyoxyethylene alkyl ether, such as the polyoxyethylene cetyl ether and the polyoxyethylene 
oleyl ether Polyoxyethylene alkyl aryl ether, such as the polyoxyethylene octyl phenol ether 
and the polyoxyethylene nonyl phenol ether Polyoxyethylene polyoxypropylene block 
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copolymers Sorbitan 




fclaurate, sorbitan monopalmitate, sorlJ 




monostearate, Sorbitan 



fatty acid esters, such as sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate 
Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, The Nonion 
system surfactants, such as polyoxyethylene sorbitan fatty acid ester, such as 
polyoxyethylenesorbitan monostearate, polyoxyethylene sorbitan trioleate, and 
polyoxyethylene sorbitan tristearate, [0079] You may add independently and these 
surfactants can also be added in some combination. The rate of occupying in the image 
recording ingredient of the above-mentioned nonionic surface active agent and an amphoteric 
surface active agent has 0.05 - 15 desirable % of the weight, and it is 0.1 - 5 % of the weight 
more preferably. Moreover, the surfactant for improving spreading nature, for example, a 
fluorochemical surfactant which is indicated by JP,62-170950,A, can be added. 
[0080] (6) A plasticizer is added in order to give the flexibility of a paint film etc. if needed into 
the resist constituent in connection with plasticizer this invention. For example, oligomer, a 
polymer, etc. of a polyethylene glycol, tributyl citrate, a diethyl phthalate, dibutyl phtalate, 
phthalic-acid dihexyl, a dioctyl phthalate, tricresyl phosphate, tributyl phosphate, trioctyl 
phosphate, tetrahydrofurfuryl oleate, an acrylic acid, or a methacrylic acid are used. An epoxy 
compound and vinyl ether may be added besides these. 

[0081] (7) The desirable organic base nature compound which can be used by organic base 
nature compound this invention is a compound with basicity stronger than a phenol. A 
nitrogen-containing basicity compound is desirable especially. As a desirable example, the 
aminopyridine which is not permuted [ the guanidine which is not permuted / a permutation 
or / a permutation, or ], The amino pyrrolidine which is not permuted [ the amino alkyl 
pyridine which is not permuted / a permutation or / a permutation, or ], The pyrazole which is 
not permuted [ the indazole which is not permuted / a permutation or /, an imidazole, a 
permutation, or ], The pyrimidine which is not permuted [ the pyrazine which is not 
permuted / a permutation or /, a permutation, or ], The amino alkyl morpholine which is not 
permuted [ the amino morpholine which is not permuted / the piperazine which is not 
permuted / the pyrazoline which is not permuted / the imidazoline which is not permuted / 
the pudding which is not permuted / a permutation or /, a permutation, or /, a permutation, 
or /, a permutation, or /, a permutation, or /, a permutation, or ] is mentioned. Desirable 
substituents are the amino group, an amino alkyl group, an alkylamino radical, an amino aryl 
group, an arylamino radical, an alkyl group, an alkoxy group, an acyl group, an acyloxy radical, 
an aryl group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 
[0082] These nitrogen-containing basicity compounds are independent, or are used together 
two or more sorts. The operating rates in the constituent of a photo-oxide generating agent 
and an organic base nature compound are a (photo-oxide generating agent) / (organic base 
nature compound) (mole ratio) =2.5-30.0. 

[0083] (8) In the resist constituent in connection with organic solvent this invention, each 
above-mentioned component can be melted to a solvent if needed, and it can manufacture by 
applying on a suitable base material. As a solvent used here, ethylene dichloride, a 
cyclohexanone, A methyl ethyl ketone, a methanol, ethanol, propanol, ethylene glycol 
monomethyl ether, 1-methoxy-2-propanol, 2-methoxy ethyl acetate, 1-methoxy-2-propyl 
acetate, dimethoxyethane, methyl lactate, Although ethyl lactate, N,N-dimethylacetamide, 
N.N-dimethylformamide, tetramethyl urea, N-methyl pyrrolidone, dimethyl sulfoxide, a 
sulfolane, gamma-butyl lactone, toluene, water, etc. can be raised, it is not limited to this, 
these solvents are independent — or it is mixed and used. The concentration of the above- 
mentioned component in a solvent (total solids containing an additive) is 1 - 50 % of the 
weight preferably. 

[0084] Moreover, generally the coverage on the base material obtained after spreading and 
desiccation (solid content) has desirable 0.5 - 5.0 g/m2. As an approach of applying, although 
various approaches can be used, bar coating-machine spreading, rotation spreading, a spray 
coating cloth, curtain spreading, DIP spreading, the Ayr knife spreading, blade spreading, roll 
coating, etc. can be mentioned, for example. 

[0085] After baking of a pattern is performed and the resist constituent of the above- 
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mentioned configuratidiBfpplied on the substrate heat-treats irftSeded, the image recording 
ingredient of this invention is developed in an alkaline water solution. The alkali water solution 
conventionally known as the developer and replenisher of an image recording ingredient of this 
invention can be used. For example, inorganic alkali salt, such as a sodium silicate, this 
potassium, the 3rd sodium phosphate, this potassium, this ammonium, the 2nd sodium 
phosphate, this potassium, this ammonium, a sodium carbonate, this potassium, this 
ammonium, a sodium hydrogencarbonate, this potassium, this ammonium, way acid sodium, 
this potassium, this ammonium, a sodium hydroxide, this ammonium, this potassium, and this 
lithium, is mentioned. Moreover, organic alkali chemicals, such as monomethylamine, 
dimethylamine, a trimethylamine, a monoethyl amine, diethylamine, triethylamine, mono- 
isopropylamine, diisopropylamine, a triisopropyl amine, n butylamine, monoethanolamine, 
diethanolamine, triethanolamine, monoisopropanolamine, a G SOBUROPA Norian amine, 
ethyleneimine, ethylenediamine, and a pyridine, are also used. These alkali chemicals are used 
combining independent or two sorts or more. Especially desirable developers are silicate 
water solutions, such as a sodium silicate and a potassium silicate, in these alkali chemicals. 
An alkali-metal silicate which the reason is because accommodation of development nature is 
attained with the oxidation silicon Si02, the ratio of alkali-metal oxide M20, and concentration 
which are the component of a silicate, for example, is indicated by JP,54-62004,A and JP.57- 
7427, B is used effectively. 
[0086] 

[Example] Hereafter, although an example explains this invention to a detail further, thereby, 
the contents of this invention are not limited. 

On the example-1 (production of resist pattern sample) glass substrate, the photosensitive 
constituent for positives resist [trade name:FH2406 (product made from Fuji Photo Film 
Aurin)] which consists of a naphthoquinonediazide compound and novolak resin was applied 
with the spin spreading machine so that it might become the thickness of 3 micrometers, and 
the sensitization layer was prepared. Subsequently, negatives were developed by being able to 
burn a pattern on this sample with a sensitization layer, and exposing. Exposure lets the mask 
with the pattern of a 10-micrometer Rhine and a tooth space made from a glass substrate 
pass, and is CANON. PLA 501 It carried out by having carried out pro squeak tee exposure by 
the contact aligner, and development was performed by carrying out a dipping to 0.5% solution 
of caustic alkali of sodium for 60 seconds. Thus, the resist pattern sample P-1 by which the 
resist pattern was formed on the substrate was produced. 

[0087] (Formation of a metal pattern) It rinsed, after applying to a silver-nitrate water solution 
(one mol) the solution which added ammonium hydroxide (24 mols) and one mol of glucoses 
and warming 85 degrees C for 5 minutes on the resist pattern sample P-1. Then, rinsing 
desiccation was carried out after exfoliating a resist with resist exfoliation liquid [trade 
name:MS2001 (product made from Fuji Photo Film Aurin)]. On the glass substrate, it was 
observed that **** (thin line pattern of metal silver) with a thickness of about 2.9micro has 
deposited [ Rhine and a tooth space ] by about 10micro. When the electric resistance of the 
pattern of this silver was measured with the sheet resistance measurement vessel, the value 
of resistance was the same as the resistance of bulk silver. This resistance is about [ of the 
resistance of the same pattern printed and calcinated with a commercial (NORITAKE make) 
silver paste ] 1/10. Here, the thickness of the resistance of bulk silver is [ width of face ] the 
resistance shown when a sheet resistor terminal is placed on a metal argentic plate sheet 
5mm or more in at least 0.1mm or more. 

[0088] The resist pattern P-1 produced in the example -2 example -1 was used, the following 
silver and ammonia complex water solution (a-1), and the alkali water solution (b-1 to b-12) of 
various reducing agents were prepared, it mixed before metal pattern production and the 
processing liquid 1-12 for metal precipitation was prepared. 
Silver and an ammonia complex water solution (a-1) 

After dissolving 0.1 mols of silver nitrates in 800ml of water, adding one mol of ammonium 
nitrates and being referred to as pH11 with aqueous ammonia 28 more%, water was added and 
it could be 11. 
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Reducing-agent water^Wution (b-1 to b-1 2) 
About each reducing agent given in Table 1 , after dissolving a 0.25 gram equivalent (a 
saccharide and starch are 50g) reducing agent and 60g (a part for an acid and equivalence is 
further added when a reducing agent is an acid) of sodium hydroxides in 800ml of water, 
respectively, water was added, it considered as 1 1., and the reducing-agent water solution (b- 
1 to b-1 2) was prepared. 

[0089] The resist pattern P-1 obtained in the example 1 in the processing liquid 1-1 to 1-12 
for metal precipitation which carried out equivalent mixing and obtained each of a reducing- 
agent water solution (b-1 to b-1 2) in silver and an ammonia complex water solution (a-1) was 
rinsed after being immersed for 4 minutes by 60-degreeC. Resist exfoliation liquid [trade 
name: After exfoliating a resist in MS2001 (product made from Fuji Photo Film Aurin)], it rinsed 
further and dried. On the glass substrate, although, as for thickness, Rhine and a tooth space 
changed among about 2-10micro with b-1 to b-1 2 by about 10micro, the metal pattern with 
which **** (thin line pattern of metal silver) of homogeneity thickness (2 - 8% of standard 
deviation) deposited was obtained. When the electric resistance of the pattern of this silver 
was measured, it was fully lower than the resistance of the same pattern which printed and 
calcinated all with a commercial (NORITAKE make) silver paste. 
[0090] 
[Table 1] 
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[0091] the resist pattern P-1 produced in the example -3 example -1 — using it — the 
following silver nitrate and complex salt water solution (a~2 to a~1 2) — preparing — on the 
other hand — as the alkali water solution of a reducing agent — b-1 — preparing — before 
metal pattern production — respectively — mixing — the object for metal precipitation — 
processing liquid II — 1 — II — 1 2 were prepared. 

A silver nitrate and a complex salt water solution (a-2 to a-1 2) 

After dissolving 0.1 mols of silver nitrates in 800ml of water, adding one mol of complex salt 
compounds and being further referred to as pH1 1 by the sodium hydroxide, water was added 
and it could be 11. 

[0092] the object for metal precipitation which carried out equivalent mixing and obtained 
each of a reducing-agent water solution (b-1) in silver and a complex salt water solution (a-2 
to a~1 2) — the resist pattern P-1 obtained in the example 1 to processing liquid II — 1 — II — 1 2 
was rinsed after being immersed for 2 minutes by 60-degreeC. Resist exfoliation liquid [trade 
name: After exfoliating a resist in MS2001 (product made from Fuji Photo Film Aurin)], it rinsed 
further and dried. On the glass substrate, although, as for thickness, Rhine and a tooth space 
changed among about 2-10micro with b-1 to b-1 2 by about 10micro, the metal pattern with 
which **** (thin line pattern of metal silver) of homogeneity thickness (2 - 8% of standard 
deviation) deposited was obtained. When the electric resistance of the pattern of this silver 
was measured, all and a resistance twist of the same pattern printed and calcinated with a 
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commercial (NORITAWWiake) silver paste were also fully low. 
[0093] 
[Table 2] 
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[0094] The resist pattern P-1 produced in the example -4 example -1 was used, and the 
metal pattern was created, as processing liquid for metal precipitation, silver and an ammonia 
complex water solution (a-1), and the alkali water solution (b~1) of a reducing agent are 
mixed, and it is further shown in Table 3 — as — an additive — adding — the object for 
metal precipitation — processing liquid III — 1 — III — "I "I were prepared. After the resist pattern P- 
1 was immersed for 2 minutes by 60-degreeC like the example 1 using these processing liquid 
for metal precipitation, and performing rinsing and exfoliating a resist, it rinsed further and 
dried. On the glass substrate, it has the homogeneity thickness Rhine and whose tooth space 
are about 10micro, and the metal pattern with which **** (thin line pattern of metal silver) 
with the description described in Table 3 deposited was obtained. 
[0095] 
[Table 3] 
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[0096] The resist pattern P-1 produced in the example -5 example -1 was used, and the 
metal pattern was produced by the same actuation as an example -1 except the following. 
Copper and an ammonia complex water solution (c-1) 

After dissolving 0.1 mols of copper sulfates in 800ml of water, adding one mol of ammonium 
sulfates and being referred to as pH1 1 with aqueous ammonia 28 more%, water was added and 
it could be 1 1. 

Reducing-agent water solution (d-1) 

After dissolving 50g of potato starch, and 60g of potassium hydroxides in 800ml of water, 
water was added, it considered as 11., and the reducing-agent water solution (d-1) was 
prepared. The copper pattern in which the standard deviation value had 5% or less of uniform 
width of face and thickness, respectively was obtained. 

[0097] The resist pattern P-1 produced in the example -6 example -1 was used, and the 
metal pattern was produced by the same actuation as an example -1 except the following. 
Gold and a thiocyanic acid complex salt water solution (e~1) 

After dissolving 0.01 mols of chloroauric acid in 80ml of water, adding one mol of potassium 
thiocyanates and being referred to as pH10 with aqueous ammonia 28 more%, water was 
added and it could be 1 1, d-1 was used as a reducing-agent water solution. The golden pattern 
in which the standard deviation value had 5% or less of uniform width of face and thickness by 
the same actuation as an example -1 , respectively was obtained by the outside of it. 
[0098] On the resist pattern P-1 produced in the example -7 example -1, the following silver 
complex salt water solution f-1 was applied with the spin spreading machine so that it might 
become the thickness of 50 micrometers. Subsequently, it is the following reducing-agent 
water solution f-2 1 0cm on it 2 Rinsing desiccation was carried out, after carrying out hand 
coating at a rate of five cc of hits, leaving it at a room temperature for 10 minutes and 
exfoliating a resist with resist exfoliation liquid [trade name:MS2001 (product made from Fuji 
Photo Film Aurin)]. On the glass substrate, the golden pattern in which the standard deviation 
value had [ Rhine and a tooth space ] 5% or less of uniform width of face and thickness by 
about 1 0micro, respectively was obtained. 

Hydroxymethyl cellulose 3g and 1g of sodium dodecylbehzenesulfonate per I. were added in 
the silver complex salt water-solution f-1 silver complex salt water solution a-1 f and it was 
re f errec | to as f-1. Hydroxymethyl cellulose 3g and 1g of sodium dodecylbenzenesulfonate per 
I. were added in the reducing-agent water-solution f-2 reducing-agent water solution b-1, and 
it was referred to as f-2. 

[0099] Example -8 this example shows the example which uses a chemistry magnification 
mold photoresist constituent as a photoresist layer used for forming a metal pattern image. 
1. 19.9g (0.030 mols) of 45% water solutions of the synthetic example (1) photo-oxide- 
generating-agent [example -1 (triphenyl benzene dodecylbenzene sulfonate) of composition of 
photo-oxide generating agent] triphenylsulfonium CI salt of a configuration material was 
dissolved in 200ml of ion exchange water. 400ml solution of ion exchange water of 10.5g 
(0.030 mols) of hard mold (branch-type) dodecylbenzenesulfonic acid Na salts was added 
under churning at the room temperature in this solution. The depositing ** tone solid-state 
was separated in decant, and it rinsed in ion-exchange-water 1L. The obtained ** tone solid- 
state is dissolved in acetone 100ml, it supplied to 500ml of ion exchange water under 
churning, and re-crystallization was carried out to it. As a result of drying a sludge at 50 
degrees C under a vacuum, 15.5g of vitrified solid-states was obtained. By NMR 
measurement, it checked that this solid-state was the compound (1-3, i.e., triphenyl benzene 
dodecylbenzene sulfonate) of this invention. This compound is henceforth described as PAG- 
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[0100] [Synthetic example -2 (4 and 4 f -screw (t-buthylphenyl) iodonium and p-toluene 
sulfonate) of a photo-oxide generating agent] 1 2.9g (0.030 mols) of 4 and 4'-screw (t- 
buthylphenyl) iodonium CI salts was dissolved in 400ml of ion exchange water. 400ml solution 
of ion exchange water of 5.7g of p-toluenesulfonic-acid Na salts (0.030 mols) was added 
under churning at the room temperature in this solution. The depositing ** tone solid-state 
was separated in decant, and it rinsed in ion-exchange-water 1 L. The obtained solid-state is 
dissolved in acetone 100ml, it supplied to 500ml of ion exchange water under churning, and 
re-crystallization was carried out to it. As a result of drying a sludge at 50 degrees C under a 
vacuum, 21. 7g of fine particles was obtained. By NMR measurement, it checked that this 
solid-state was the compound (4 and 4 ? -screw (t-buthylphenyl) iodonium and p-toluene 
sulfonate) of this invention. This compound is henceforth described as PAG-B. 
[0101] (2) The synthetic example -1 (P-1) of resin 

(a) 2 and 2-azobis (2-methyl methyl propionate) was added to Pori (p-hydroxystyrene) 26.5g, 
and the polymerization reaction was carried out by 80-degreeC among isopropanol and under 
the nitrogen air current for 8 hours. Reaction mixture is poured in into 1700ml of after 
[ cooling ] methanol solutions, and carried out crystallization, precipitated crystal was 
separated, it swabbed in methanol, and reduced pressure drying was carried out and Pori (p- 
tert-butoxy styrene) 23.4g of white powder was obtained (weight molecular weight 23,000). 
[0102] (b) Isopropanol was made to suspend this Pori (p-tert-butoxy styrene) 35.3g, 50ml of 
concentrated hydrochloric acid was poured in, and it carried out for stirring reflux 4 hours. It 
pours in into [ after cooling reaction mixture ] 300ml of water, crystallization was carried out, 
reduced pressure drying of the precipitated crystal was separated, rinsed and carried out, and 
Pori (p-hydroxystyrene) 22.1 g of white powder was obtained. 

(c) After making acetone 200ml suspend Pori (p-hydroxystyrene) 16.2g, monochloroacetic 
acid tert butyl 3.0g, and 2.8g of anhydrous potassium carbonate and performing stirring reflux 
for 2 hours, reaction mixture was cooled, the non-melt was ******(ed), a filtrate is poured in 
into 3000ml of water, and carried out crystallization, reduced pressure drying of the 
precipitated crystal was separated, rinsed and carried out, and Pori (p-hydroxystyrene / p- 
vinyl phenoxyacetic acid tert-butyl) 1 5.8g of white powder was obtained. The percentage of 
p-hydroxystyrene unit in a polymer and a p-vinyl phenoxyacetic acid tert-butyl unit was 
about 9:1 from HNMR measurement. 

(d) Pori (p-hydroxystyrene / p-vinyl phenoxyacetic acid tert-butyl) 13.2g of the above (c) and 
isobutyl vinyl ether 3.0g were dissolved in 1 and 4-dioxane 150ml, the para-toluenesulfonic- 
acid pyridinium of the amount of catalysts was added to this, and the stirring reaction was 
carried out at the room temperature for 24 hours. It pours in after a reaction and into 5000ml 
of water, crystallization was carried out, reduced pressure drying of the precipitated crystal 
was separated, rinsed and carried out, and 10.8g of white powder of Pori (p-Uso 
butoxyethoxy styrene /p-hydroxystyrene / p-vinyl phenoxyacetic acid tert-butyl) was 
obtained. The percentage of the iso butoxyethoxy styrene unit in a polymer, p-hydroxystyrene 
unit, and a p-vinyl phenoxyacetic acid tert-butyl unit was about 24:66:10 from HNMR 
measurement. Moreover, weight average molecular weight (the GPC method, polystyrene 
criterion) was 25,000. 

[0103] 2. Other Configuration Materials (Additive) 

The following organic base compound (BASE-A-C) was used. 

[0104] 

[Formula 1] 
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BASE- A 



BASE-B 



BASE-C 




[0105] 3. The solution of the photoresist constituent of the presentation shown in Table 4 
using the polymer of (A) component resin chosen from the synthetic example of the painting 
above of the preparation (1) resist of a resist constituent, 1st photo-oxide generating agent 
PAG-A, 2nd photo-oxide generating agent PAG-B and basic compound BASE-A, and B and C 
was adjusted. After filtering each sample solution with a 0.2-micrometer filter, using the spin 
coater, it applied on the silicon wafer, and for 1 30 degrees C and 60 seconds, it dried with the 
hot plate of a vacuum adsorption mold, and the resist film of 2.0 micrometers of thickness 
was obtained. 
[0106] 
[Table 4] 
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[0107] (2) the resist film of ****** of a resist pattern — the NIKON CORP. make — it 
exposed using NSR-1505EX (248nmKrF excimer laser stepper (NA=0.42)). The 110-degree C 
vacuum adsorption mold hot plate performed heating for 60 seconds immediately after 
exposure, respectively, and negatives were developed by being immediately immersed in FHD5 
made from Fuji Photo Film Aurin developer (2.38% tetramethylammonium hydroxide (TMAH) 
water solution) for 60 seconds, and for 30 seconds, with water, the rinse was carried out and 
it dried. Thus, the resist pattern of 1.0-micrometer last shipment (Rhine and tooth space) was 
obtained on the silicon wafer. 

[0108] It rinsed, after applying to a silver-nitrate water solution (one mol) the solution which 
added ammonium hydroxide (24 mols) and one mol of glucoses like an example 1 and warming 
85 degrees C for 5 minutes to the obtained resist pattern. Then, rinsing desiccation was 
carried out after exfoliating a resist with resist exfoliation liquid [trade name:MS2001 (product 
made from Fuji Photo Film Aurin)]. On the silicone wafer substrate, it was observed that **** 
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(thin line pattern of m^^silver) with a thickness of about 2.5n^^^o has deposited [ Rhine and 
a tooth space ] by about 1 micro. 

[0109] The resist pattern P-1 produced in the example -9 example -1 was used, the silver 
and the ammonia complex water solution of a publication (a-21 to a-25), and the alkali water 
solution (b-21 to b-25) of the following reducing agent were prepared to the following, it 
mixed before metal pattern production and the processing liquid 1-12 for metal precipitation 
was prepared. 

Silver and an ammonia complex water solution (a-21 to a-26) 

0.1 mols of silver nitrates were dissolved in 800ml of water, 10.0g of sodium bicarbonate and 
one mol of ammonium nitrates were added, pH was changed into six steps of 5.5, 7.0, 8.5, 10.0, 
and 11.5 and 13.0 with aqueous ammonia 28 more%, water was added, respectively, and it 
could be 11. Each was set to a-21 to a-26. 
Reducing-agent water solution (b-1 to b-12) 

0.25 mols of ascorbic acids, 2.0g of sodium sulfites, and 10.0g of sodium bicarbonate were 
dissolved in 900ml of water, pH was changed into six steps of 5.5, 7.0, 8 and 5, 10.0, and 11.5 
and 13.0 with aqueous ammonia 28%, water was added, respectively, and it could be 11. Each 
was set to b-21 to b-26. 

[01 10] It asked for the cyclic BORUTAN gram of each water solution of a-21 to a-26, and b- 
21 to b-26 using commercial cyclic voltammetry equipment. The potential equivalent to each 
oxidation and the maximum current value of reduction is shown in Table 5. 
[0111] 
[Table 5] 
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[0112] The resist pattern P-1 obtained in the example 1 in the processing liquid 1-21 to 1-26 
for metal precipitation which carried out equivalent mixing and obtained the things of the 
same pH as the condition of b-1 to a-1 was rinsed after being immersed for 5 minutes by 60- 
degreeC. Resist exfoliation liquid [trade name: After exfoliating a resist in MS2001 (product 
made from Fuji Photo Film Aurin)], it rinsed further and dried. Although precipitation of a silver 
pattern was not seen in the case of the processing liquid 1-21 for metal precipitation, but 
Rhine and a tooth space are about 10micro on a glass substrate in 1-22 to 1-26 and thickness 
changed among about 1-40micro with 1-21-26, the metal pattern with which **** (thin line 
pattern of metal silver) of homogeneity thickness (2 - 8% of standard deviation) deposited was 
obtained. From this result, although silver precipitation takes place, it was shown that it is the 
need that 10 or more mvs of oxidation potential of a reducing agent are low (**) from the 
potential of silver complex salt. 

[0113] After making a mask pattern rival on a polyethylene terephthalate sheet with an 
example-10 thickness of 100 microns, it etched by processing a phosphoric acid and sulfuric- 
acid mixed liquor, and chromate acid mixture liquid by 60-70-degreeC for 10 minutes. A 
phosphoric acid and sulfuric-acid mixed liquor are strong acid solutions of phosphoric-acid 6 
convention and sulfuric-acid 12 convention. 

[0114] Next, after processing this plastic plate at a room temperature for 5 minutes in the 
chlorination tin solution which dissolved 0.4 mols [ per 1 1, of 0.02 mol hydrochloric-acid water 
solutions ] chlorination tin, and was obtained, it processed at the room temperature for 3 
minutes in the palladium-chloride solution which dissolved and obtained the 0.4g [ per 11. of 
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0.02 mol hydrochloric- : rofa water solutions ] palladium chloride. 
[0115] then, the metal precipitation which showed this plastic plate to the example 9 — 
service water — after being immersed in the solution 1-22 for 5 minutes by 60-degreeC, it 
rinsed. Resist exfoliation liquid [trade name: After exfoliating a resist in MS2001 (product made 
from Fuji Photo Film Aurin)], it rinsed further and dried. As for thickness, by about lOmicro, 
the thin line pattern of silver with a homogeneity thickness (4% of standard deviation) of about 
4 microns was obtained for Rhine and a tooth space on the substrate, this result — metal 
precipitation of an example 9 — service water — in the case of a plastic plate, as compared 
with the result of a solution 1-22, the effectiveness of performing etching processing and 
activation as pretreatment is clear. 
[0116] 

[Effect of the Invention] Contain water-soluble metallic compounds and a reducibility 
compound, and the oxidation potential of a reducibility compound the alkaline water solution 
prepared so that it might be ** (low voltage) rather than the reduction potential of water- 
soluble metallic compounds The substrate which has the detailed resist pattern made to form 
using a photoresist ingredient on a front face is made to contact. The deposition of the metal 
thin film can be carried out on this substrate from this water solution, and the metal pattern 
which was cheap with easy equipment and fitted the high density electrical circuit where 
precision is high by the approach of forming a detailed metal thin film pattern can be made to 
form. Adding the complexing compound to metallic compounds, and by adding a surfactant and 
a water soluble polymer compound, this water solution can be made to be able to stabilize a 
water solution, and the precision of the metal pattern which precipitates can be raised to it. 



[Translation done.] 
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[0002] 

IM&co&Wj] i£*com : ?J:M4mi l zi5^x\i. -rvy 

mm? ^onsmms: E^zwrn^w < 9 - ycomm* 

xTv-mnm$mnmizn-th*gtx-\±h&tf. mm 
x-im®m<r>&jg,mn®§& <m yimum^M^m 
fttai&tfmmztix^z. 
[0003] $m%&wi?-y<vm$5(7)B&3)mzm 
vxiz. mfrmnmm^mm. x^-y?vy7%f<7) 

-x v zmi-tzmizKmzti&j; ? izmBttmx-a 
hhtf, *<?»*9 -ynwLMmziim&tf*)*) . mm 

ztzmmm^xn-vfyy-ymit. y^Ywjxv 
? < ju^fx-mm^-y^m^LLtzm. m 
ummzi&mzmttx'&mzitx&mms&v^-yz 
B&LZithumx'h&tiK %iw.tmmx't>z>c\t*?. ± 
wm%mmz%& t&mcr>fcmmmtf&)-iz*& xwz 

[0004]C:c7)J:d lzim?cr>j5mxii. &mX1ZfcZ> 
n?--y7<r>mi&1fm<>FM<r)^^9-y LA* 



yizm^tix-Lz^. fr*o»ffittmfrw>-ittti>x\ 
j*?-y\9\8&<7)nmtfm< . xmitt^mx'. &mx-f> 
ht^o s^mmi,zmL^tLh±w^-y^m^m 

tftcfr-ofz. 
[0005] 

a^n*. xk? ? v y^mizz h&miMk>vr- yft 

< . tmn^h&K^nmizm&K&jmm&t'f- 
ymm^mx-m^zimx'^ h®M±m&=F®wv? 
-yzmn^htttzZim-t&z tx-hh. 

[0006] 

mm-h&wmmzm ■ WKmzxhmmm^n&ft 

te*>mmm* -y^izx -> ximt hzt w&mx-&mm 
<r>j^-ymmz-o^h k^txw&mzmhx* 

[0007] 1 . *jg &&mit^mtm7c&it-£Mt * 

S7C«fir X K) ( ) X'fo tzMM LfzTJU 

tvftfcmmz. hui'xhmizm^x&tfi.z-tt 
tzmmtcvisx h^?-y*$mi,z-%-?z>mffi.tm&z 
■<tx. immm^tzmwLtiz&mmmzfcmzittzn 

[0008] 2. **«&«fc^fcaectt<fl:^i:£ 
«7cttfl:^*^»fl:«{a^+ 100 — 700 

mv (SCE)T2b^J:3 (C MR U >&Mm. 

xb^-y^mmizm-t^mmtmm^-tx . 
m^mmm±iz&mmwizi)cmi$tt<7>-h. muvx 

m. 

[0009] 3 . «7Cttft-&«^IWfc«ti***»ttAII 
c t Zmt. t -t&lMi 1 Xti 2 £BB)tta&jrai<?>}ft£ 

[ 0 0 1 0 ] 4 . *»ttA«fc^**»jfrr iAwaf 

0>4 Jf>"fl:ffi|tQ^o S^AtES J: Ot^Jlffi (#) 

* & £ k * wat -r & ±e 1 ~ 3 ^-m*^iE«<^ 

[0011] 5 . *?§tt^S-fL-^!fel$r1i«t- !>^Jl7n« 
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¥t9lb-t&±3& 1 -4 <?>^-rtiMzifflcD£mWmcr>B 

[0012] 6 . '#m&&M{teWzttt&£3?feX£. 
rn^j: < b l> 1 03 Ja±Tfti«»«»I*«*J8tt4« 

fc*llWIR£*«Stf4 £ k 2r#® k -Ti-kE 1 ~ 5« 

[001317. *»te&IM:*tta«£. 

< k i> la^^BS^J^'iS^jStt^JS^^^MLT^ 
Z&&X'h&ZbZ'tmb-?&±Mil~~-6<r)^-?tifrl l z 
[001418. #®1S&mik&to k MTtlHkirfto k * 
v^T»«S-*fc««Kt^^ WW— 

[00 15] 9. 7* M/-S'*.zt»*m£fflvvcjBj£$-£ 
jg^trSa-r-S^klcioT. B£8Ul£&«ISNIR''< 

z. b z*m.b-t&±M i ~7<ou-m 
[0016] io. smmt-smifij^-i h, ^m-^t 

3i-iS»««*<k^ftB*»6aS?Sft*iJ"5r< k fc. 1 ST' 
Wit fSJJE 1 - 9 <ov vtffi^fcieiBW>& 

[00 17] 11. ££dt#5;%&fiL y'J3y7l7 

r-xitr^x^'y^mwLX'h^zb^mb-th±m 

1-10 <7)V vf ft*Hcf 2«<O£gW0<5^j£;frffi. 
[0018] 12. attoMRtt^ oA®!X{±S!14 0 XJS 
**»T* : Ftf>x •/ f - lt*S77Xf 7? 

s«-cj>^»^k^^k-r?.±iai~i 
tHtto&SBtl^JdWja;. 

[0019] 13. S«[#i£"ffc3l*3§?8k . m. * 

UT $> v ?ffiST'&-S> £ k 2r^k^-|.±fB 

1-12 OV^-f^LAHcie^c^^JgB^co^^. 
[0 0 20] 14. S^i^ffiKffll^^'XhyN-^-y*^ 

stfy v?®mb-fy h^yy^Hft'&ftoa^ 
T»*5s±-*-4*K»iiiaL vttMLxmmmtf 



* wax vmmzx -?xmtf&tifzi>(r>x'bz>z t z 

#mk-r-5.±ISl-l 3OV^-Tix*Hc;iae^JS®0£7) 
[0021] 15. StcJPJA*. WBRtf«*-fKft» T)V 

z b *«sfc-*-*jbie i ~ 1 4 <7) <, ^-nxfrizimv&m 

[0022] i6. *m&&mit&V!!tf&fc'£m . mt 
&toxi±m{t&mx'h *) . mmwmmmfm.*imfr 
t>Mtftuz{t-&vviX'h-?x . fr-o-ttit>z-&t}*mm<o 

pH#1 2l?XtX'hZ>Z.b$:mib-?%>±2il-l 5(D 
[0023] 17. SBit 

*jt?S<7)p H#7 JiLLTifc & i k ^^fStk-T S-tffi i ~ 
[0024] 18. *»ttA*fl:-&«!i:»7C»!£-£trT 

k "T £ .tie l ~~ l 7 ^-m*Hcf B$tf)&JS®«i<7)»j5£; 
[0025] 19. *«FttAiM:-&«lkaBaW**t»T 

«k t-4±E 1-18 c7) V^-r^t^^fBmo^JlBmcT)^ 

[0026] 20. *m&&m\Limbmm\z-%tsT 

^Sk ±1 E 1 - 1 9 <n\ »fKKS»wAIBMW) 

[0027] 2i. jhie i — 20 cov^-r^*H^teao^ 
«B«<^»j«^rffiK i ~?x nmz titi z. b i b -r •& 

[0028] 

[ wmm&mm \ ^mwrnm®. zmmzi&<& 

b. 7 * bh-ifXhKblZX-iTmW^-ycoUiSZ. 

biimtxts*. uisxbTimztix%\>^mzit 

f^-y^mWL^^Mhb^o^Uzm^X^. ± 

m<?>im^m±. mmm* y^x'itmzti&m • tm* 
mm%.mx'iWki$ti&m ■ m&kn&mn&XM&ar 

MX'* S^TT-g*x^;^-*>'iicai$ixS 
BMctttfh Z. b tfWn Lfz. 
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[0029] arizzcox -5 *mtu8te£MMLti*ft 

■fftX' %> Wfl^ bit*, it fcftt=*»IB<o*ffik: 

[0030] JJEtf5aaar«t*ftc J: ^TtlA7->* 5 

^BKOSKcafflJ: 0 t>* (fittffi) T*4ifcT»*. 
jiOlo* yy h »J — J: oT*Stt^ft£*Stfaeafl 

sscfflS-rs^firfcDs MTtmmtmyv^&kn^. 
jk) j iffltai 9 9 o*w<t. m%it¥w,&m rmmrn. 

*Wfc*Weifcj 1 9 8 8*fWfCE3;h.TV*6. 
[0031] JB^J<OBMMfiWA«ft^<»5Jl5c«ffi 

W.GLt S7C*{iOli*>' 2 0 mv CLhft Sid IzmrcfflZ 
h&\,Mt%cD±.X'pH%:¥co3!tt-£mV5-t 
h cr>tf i. \ \ Wtft t Wt<rmWSL<m.t i ±% <%&t. 

#4|gHJiO*»^>l. 5vt*0>if^L<t±20mv 
— 1. 0vT&*. J;Oif*L-<{42 0~5 0 0mv-C' 

[0032] <Jcfc:*fBW(cjSfflTS 4£HStt?l«ctt^ 

ztitimm^x'hhcr>x\ &mt-£<fa<nM&zii. 

mmmm&hix*m&mmttm.t Lxemtt&m 
it. mmm> v y%<. ^m^uz<\^^±mx' 

«fc&tt*aMW-s&sec*Hu %n4*>wmifi9 

/K f-*>\ £'a\ ft an), at t'J/fv. 9V 
9Xf>. ui^A. 'f'J^A, yc?5*>A. 



[0033] *tf)+Yfcttfc:#* U*£Wfc-&ft£«J* 

t'<?ma±<r>jm$f&z-f'<.x mti ix^ 
z>±. mRvrnx-hz. 

[0034] mzxmit&mitiimt&x-arb^ t>ti& 

fttoiiTcmiai o iomjtm^m^wsL^xhh^hx 
h&w. ^comm^Mmt. £*wfc^<oji7caw>« 

<#«) rfcsdfcrfcs. i | 9»4L<{±. £SMt£ 
®<r>mxm.mtmKWt^<vwi\LW&z. 1 1> 

2 0 m v Ul±*~C'£> 5 i t # J; V * . 

[0035] ikffimm%t'i,^&.Ltz£ onigw&gsc 

i: Lt<i, ^bfe<7)®^C«^+ 100 700mv 

( s c e ) xhh x d tt&tmz&wmt. lv>. ^< 

tmn- lx \^h<nx\ mjtmc&bwt* ?v-/9 x>v 
?>*bv-izt5i,t& wnmnmiMmt » phw^ 
x±z<m%&. LtztfiXpHcvmrnzx-oxmifi 
ifeK&ft^mmKmimtzmiRX'Z . -e^KHti^s 

0 0 7 0 Omv ( SCE) T'$>£. T/P^ytt*^ 

[0036] 5l7C^JiOA^$r#(f •& . 
( 1 ) MSIRI/IktM^ 

it. *&wizitim%m7mx'fc&. ^.^comtmt 

§&k%iLL>ixX^htiiK r)Vij^^<r^mx'\t^<^mt 

mt&&mt&*m&mt&£+Mzm7ttz>. tfrtmm 

mzl&EZ-tZ Z t ifiX'% X «7cEI53&*%-t=38ffr h 
cr>XffllM%^?->Xl>mJgti < ZbtfBjm 
Xhh. $t£ L^MWm^Mk LXitTiiOhntfm 
Whtih. £K)ft$.L<lt7*XhV>'mX'h&. 

[0037] *micommmwmfc&m^t-£mmz 

75hV-X s df^n-X. y^rV-X, ^^;Uo- 
X. 'jyo-X. Taf^S'-D-Udf— X. 7n-X. 

7^ho-x, -?yy—x. 9x3— 4 

D-X. ^FdfV-X, v-VO-X. V/l^^-X. ^> 
Jf) — X, 7 2-7 r ^ d f>'-D-^yW3-X, 
TVn-X. X, 7Ay-X. 
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ybo-D-#7? h^7*l — X. D-/'J-feo-D/ 

L7y^ri — x, D-^D-tn-D-^o^ri — 

X. D-^'J-feO-D--f H'v.T'I — X. D-^'U-feo 
-L-^3^7°l — X, D-^D-feU-L-^O^r 

l — x, Tvn-o-vryn— x, vyy^ryo-x, 

7VP h o - 3 -^7 v y o— ^. , ^";U^n>-®, N-T-fe 
^-D-^/Wn-tS^, j/y-feyv, hWvh. x 
'J"hWK Tyt'-yh, T Y--v h , y h . V 

;l^t'yh. 7^?h, -f^'yh, ^U /h. XVPSz-y 

[0 0 3 8] Clix^J^b^«7)a*>»^L<fflv^fL 
^>o(iJfxo-x. ^';U3-x, -e>-y-x. 
-x, vivit— x. D-^'j-bn-D/Lvyy^rh 
-x, jry-kvy. yjut'-yh, -?y--/h%i:Th 
h. 

[0039] *f6B^iHKiwftfW^Ki^^tt*»:fc: 

s-r. s^sbi, -fe^fjr-x. hwso-x. 

b*^-— x. -fV7;H — x. ¥U6S. 77-f/-X. y>- 

try-x, x^df^r— x. ^^y, t?'<>. 

>\ Ttfo— X. TSo-X. x?u— X. 
-x. « -x^fx h 'J v. r-T^f 
xhijy, 5-f=>fXhijy, e-fWh'Jy, 
ftfy/y, I$yjfy7y5rif. iJt, zmmnm 

X. MJ.XfvH=/H3— X. xf-yl-fe/Pn— X. i^xf- 
/Hrrt'O—X.. h yxf-zt-b/Pu— X. ^I^fv-^ 
/Hr/Po— x, *;^-K^f ^x^-;Hr;Po— x, 7S7X 
?-/Hr/H3— X. b KDJfy^f yRA-o-x % b Ho 
df -/if/Mf;H:/l/D-x, b Ha^f y7ottW 
o— X N b HDdf^rab;^^Hr/H3— X, bh'a 

yrnb/Mf/R^o- xr-fe-f— Mf ? S'*— 

K #;P;tf=*f >-;<f-/Ub Ho^xf-yHr^cr— x&f 

[0040] £*li»^te£Wtf>«t'T#* L<fflV*6ft. 

Sa-x. x?o-x, a-f^xhjy, /Q-x^fX 

/Us— x N x^-b/t-o— x % #7l~KJr ^ ^-/Mr/Po 
-X % *Mafyxf;Wr;l/o-X, bHa^^f-yU 
•fe^n-x, bKD=Jf^x^-;P^^H:;Un— x. bH 
o^TobVl-b/PD-X, b Ho* y7*nb , ;Mf;l' 
b/M3-X, t Ka^^rnt/Mf A-fe/PD- XTb 

/H*7H3-x$ri:*#£rJH^S CI 
[0041] *?6BBtC*J^-C . ztibWmrt&foMi* 
0. 1~3 01S%. *?£L<ti0. 5-151»fC 



L<til- 0 l~3SgT-fc&^fc*Wf^-e£>3#. 
[0042] ffiSMU £<5cM(c#£tyTi5 9 . tPIEpci 

[0043] 3*H£S7C#Jfc LTttJB*-**£-tt» 7)Q§ 
i&OpHli. 8filii**a*L<. J:*)ff4L<ttl0m 
±. t < iz l 2 kltT'£> 4 c: f: *<if * U\ %<r>±M\$. 
P H«^«^»*£J*fc$r^*Wo* 0 1 4J2U:, 

hhWixmcTM y oats** 1 o i v*. 

[0044] ( 2 ) 7Afb 

(i, IfWfcli, ;JvI^7VI^f b h\ 7-fehTAfb 
K, rab-^yr/Pfbb*. /f^fbH. &i:<0 

Wb VKXtoWtmisTlVryz H, 7^oH 
?ob>-T/l'-rb b'. 7nW-^7;l^b H^ri:'<?)^ 

ia^ir;i-xbh\ <yX7^fb h, t/H-^r/i'fb 

7-;^t'WS*S^T;UxbHc7)ffi N 7^fbKi^ 

is 1 ®. y<iHm. r^ym^ct'tmtL^K 

[0045] 7/lfb F-flS^aKOS* LV^Jgti. 
ai'JvW^fcOO. 0 2 — 5. 0^K *f^L<ti 
0. 1—2. O^T'&S. £ti. T)\nr\L YW&Wt 

<. pH7-14,fiL<li9-12*5J:K 

[0046] ( 3 ) mmzM 

^yyS, *f3- /MH. *f3-;k b-D*f3-^ 
^:i:<0*xn-;HS. P-75/7xy-;k N-^f- 
^-P-7Sy7iy-;i/^t'«p-75y7iy-^ 

p-7i-Uyy'7Sy, 2-^f*-p-7i- 
l/yy7Sy, ^'xf-^-p-^iX^v^'rSy'Sri: 
i0p-7xxi/yy'7Syi, o-7i-i/yy'75 

1-7x^-3-^?^ Ky^i:'£D3-b7V 

•Jh'yi, 3-7Syt77'-;H, 4-rsy-b5 

Voyl, 5-T5y77>-/WS, 4. 5-y'bHnJf 
y-6-7Syb-iJy'ya, 7X3;l/b'y|S, X'JV/P 
b*>i!. l/^t-yl^t^i/^hyl, o-ttzii 
p-xA*y7SHt7l — o-^fc(ip-x;u 
*y75h'7xy-;^< 2, 4-yX;l-*y7iF7 

VlVis>m. 2, 4-iyx;U*:>-TS 
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o-i!tlip-Ty^7iy7iy-/H> 2-X/t-* 

t7Vn\yXh'J7/-^S> XJVit-VT^YYY> 
m. 7 , J-;l'tK7y>, 7 x.-frtVyi'y. bK? 

y h ymtmitfttfmmm- s <i t a** < *? * u-> . t 

<fc:#4U^y*y byte, ry^/ubyBL xyyrt' 
b*vK. U-^N^irt'S)^. Site 

±|gtf)# 4 U«J»4. 1 U •/ hrt'Sfc 0 0 . 0 

0 5—1. O^k »IL<aO. 05 — 0. 5*/l/T' 

<(49 — 1 

[0047] <Jcfc:*SWBfcff 4 KJBV^ixSlgJBJftfk 

bum-**)"?, *afsa3&opK3et'Sr*ii:* t *v^ t 

Sltf^-3:< ttio 3 ULJh-C**,r fc##4 1 < , ipr> 

•$-#4 u*»aft*»i. -smM&mtsm. 4s4wz 
hk r/io&y-/WT$>\ Igssmrsv. st^rs 

[0 0 4 8] mm-i*y. g^ss-r 
**mM*>. mmrnimrs.y (is 

;l^7Sy. ^y^fy^7;^k') „ WkT%v (b 

TV— >k f-TVrv— ;K t^yx b^7^>, b 
>\ -<v^tv-/k *yy>\ -fy^yy^t') . 

^V-ZWrS^i:) ^'J7$y ( h'JXfl/Vfh5 

$>\ ^>-yx^>-^-+r5>\ ^xf-i^hyrs 
>\ ifuy^s^t') . rsy& (T5->\ t 
;^y. txfy'y, y^y. y^rt-v, y> 



ysy&if) . f*-^ (f-^yn-zl^fc') . 

\,zMt&&mm&tt&mzmLXl,5.. T.H. James « r T h 
e theory ofphotographic processes 4th ed. (McMillan 

*t) i <^>& —\m\,ztm^f\x^h . 

[0049] iMlCT&mJ *>(r>$&&&&l<D*X'mz1R 

*u>fc*>«:, maM*y* mm^^y. v-ttmim 

-y f-/M S *V-/U , If yyy7S V % t'<D&f&.m 

[0050] ym>&±mit^co7m mytm^r/u 

* y *mm . s> & v ^±w*&«s-& L^ffl^o^eawffl 
«ra?Ri:t>^T;p*y*^sfcJi. aa^pHt-r^ 

»-r&£J6cop H<f»*iAnRj!)nsii* . r/u^ y sj*>^» 

iJWWMclMIStt, y yBB. *«7B«, EH* 

?WB. tKn=>fy$,|.t8S, ^'J^;wa. N. N- 

^'yf-^y-'y^^ia. a-fi^yig. y/uo-r yyg, y 

T— 3, 4-y'tKo^y7x^77-yi. 

r^-vig, rsyffisas. 2-7sy-2-yf;i/- 
l, s-royx-v^-yi^Jg. ^'jyg, royyig, 
byxb Kn^y7sy^^y(a, yv-^JS^t'^fflo 

b FO^^SA*«««. PH 9.0Ja±<0*pH««r<0« 

[0051] ^ix^or;^ vMmsmffiwcomwMt 

LXii. ^kK-ft^y^A. ^SE-ft^hy^A. Tkl!^ 

^AbHodfv-hk *®?-7-hy>7A. mmxv 1 ?^. a 
KffiT- h y «7A, m^g!^ y . y y^H7- h y *> 

^y>7A, ^ith'j^, ^^©^y^A. eg*-? 

Bl^-hy^A (*«7#) . E^^K^y^A. o-bK 
o=3f J^cA«8+ r- y »7 A ( Hf y f-;l«H- h 'J *? A ) . 
o-hHD^y$,|fK*l>7A % 5-X/^-2-b 
Vu^is&MJmHi-h 'J "7 A ( 5 -X^t'Jf/Ht 
b y -7A ) s 5 - 2 - b r-' o S"£JMHt* 'J 

-7 A ( 5 - x/^-r 'J f;l«* 'J "7 A ) t' ^ 

\t. mmLx^&msn&itLx o. 02-5. o*;u 

/y -y #fc 0. l^E/U/y -y b;l^~2 . 0WJ 
[0052] **ttA«fc£ftfc»Efflfc**. § 

* 4 L<i±&mziftz>$mim£ t^-cv^r^ 



(8) 



**RPP 11-186697 



tt) . fcS^{i^^y^<7)V^-m^WStBraTt>«J: 
v>* { . £ < cry — 3j-vifi t r-jf y»<o#ffi*§ttaffl#iJ 

fvym^x- x^Mi. stfy^^x^y:*?^- 

;l-7x-/l/X-f/k ^y^^X-f-l^^/X/^j:- 

;px— r/P^codf y yxft- y T/t^ /UT 'J -;Px 
7v-y?zi#y?-m. ^^Cdf'J^xxfi/y-.-K 

U y70 tW- y 7o y y 3,1? y cOSg*tf0b h o 

< T)V*cJVWMT 'J -;U***x— f ;W*& LfcStesi* U 
it^T/t^ t--y T/L-^f /l-T y -;UX— t-;M1. V ;Pb' 

K V/Ub'yyh y^l-x-K y;^yh'JXf7 
^-h^y^b'^ylgte^x^S.. *y**><x 
^-U y V/Pb'y y^y 5 ->l-~K ^'J^yxfl^y 
yyubyy^y^vus-f-K ^•y^-dj-v-xf-i/yy/u 
b'yy^yxTTV—K rKy^^x^-u-yy^b'^ 
yh'J^UX-h, Ttfyjt^x^yy^b'yy hV 
xf 7)/- h WJ^Mf i/yy/H'^ yBIK®? 

[0053] 7x^y^s?gl4SiJ(:ii, r/Mf 
/W*yB8IL 7'J-^*yi^i. UttSitfyi'tfyig 

Igg. ^yyi^yx/k*yS?Xl;mi^/i^7yi'yx 

-26 cOlifl^^ /M*>«SL iWRiSt 9-26 <7>mWM 

x/u*yggs. r/Mr/i^y-fe'yx/^ylsi. y^v 

-f;l^y:**j'J:f-P>'SSBL XxTo-f/^y^-^f^ 
x^ySiffiL ^fvl^^i^y^^x^yy/p* 
yit :*i^f oy/Mfy^^xf-uy^y^yBi^cD 
# y * * vot?- 1^ y^^ese^*- y * * yxf ^ y ^pr 

g{±. *»ttryi'^ v&*mm i y * wusfc o . ® 

0. 1 — 1 0g, M£L<lZ0. 5 — 5gT'S>&. 
[0054] IfWWyTiMt 'J «L*?£?8C:«:. 



ii. ffr!4^* { 0 . 0 5 — 5 0 c P ( c P li-fe yf-XT 
X).ft£L<l±0. l~2 0c P t^J:^»l 

;\-y-ycoWf£;fr&Jif£j£-f&#. S^SrT^'JTkS 
}g?g. 5 c pM.T(D*®mx-£ < . 1/^'X 

:tx b 7^ mJgff&tfClft^W v-f^t RK®0ff 

y. ,-jfyb'^ur;un-;u, ^-coSB^-ft^y^-. *f 
yt'x/peoyh'y. *<vm&mtiiV'?—* *vt? 
^yy^yy^ir. ^n^^TK^ttxyr^ 

y, 7^ 'J oxh y;i/^ $4 
tc. yf-;P-b;Wo— X , xf-;U-fe;Uo— y., th'oJfy 
y^/Hr;pa— x; b Hndf^x^-;Hr;Ha— y. 
^^y^-;Hr;Pa— y. ^/l-^>-x^-/Hr/Uo— 
y. ^h^fyXf;H:;PD-x, y b^f i^x^/Hr/Po 
-y^rk*<?5*^tt-fe;pn— y^«c. itL^o*?f14ffi 

SUR£ft-!> . ^«r>^. T)VJ] O&mWi 1 y y h/P 

■^■^t'SsJirr-i> z t i>x-£ h . 
[0056] iKtc^S^'^-y&^-r&^rjttc-pv^T 

*-r h T)Vfi y tt*i§s ( ^mm^rmmmm t w&z t 
?* hvisx htfmzm^x&f&z-£tiffi. 
wtewx h'*?-y*mm^-t&mLt<,zwfiLx 

y N-y- y*%$ iifc36«* T/P* 'J *&mm<¥tem L 

mwm<oMjt&im < x9mm<^m^tm\ ^msiziz 
zv>£5%mmm*fij}mtfm&-&x't>z. &m*'w- 

>mzikMZit&®i<7>i8J&liMi&frL>9 0' coKfflo 
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ussfwajiT i o ft&.puz&w *?-r>T'mmPiri>ix 

n%tl?tl<?)m8i*?mWicr> p h £§MW -SCI fc (c J: -jT 
[ 0 0 5 7 ] SdWWi. *7^IS, s^ij3y>z7T 

-Xl^ftt (irffe/bo-XTb-r-K -ho-fe/Uo- 
x. bcmy) jkutsks. tfyxf-py. ;i?y#- 

^■y^^frSrffifflT'^-?.,, ^'Jlfl/^7^W- 
x^--y?*«£:fi6ffrfS*3\ t<l,zXV*\s7 4 >m 

7cWHi #R?ifcj£fir U43&»o 0 . SSLLfciJWr Uz< 

[ o o 5 8 ] x y +>?9m\t. y >m ■ ftMB.^m*? 

^nASSBfiftfc 6 0 — 7 0- CCl 0— 3 04MB«-*-4 

0-5 0 0g2:2~6«^c7)Kl!^ftlLTf^i,. Xy 
f - y T'k: J: -5t77^f7? ££0>3iS(£BSfc3 ix 

[ 0 0 5 9 ] »ft*!UgJ±. tfcflr&£T5X^-y?»g 

i«8fctt*$-£T a < nmx-h 0 . »4 1 v ^bWK«/< 

mmzo. oi~o. i=EA-«K*«aiy-yh;usfc 
oo. 2~o. 5^>vcr>&im$:mMLxntzmtm® 
m.izm.i&X'i—i oftymLtztn-h. o. oi-o. i 
*/wsk*»»u y ? wt-a*: o o . i~o. sg^s 



mtymmx-mm-r^ . #au**si»fcMyiii. i7f 

y^SQa^^Jfc LT J> -S r 5 X* -y ? a^^f+Tfi 1 

[0060] ^WDMcfeWtti. yGJSISr® 
j££ & <T> IZ U i?X b J < * - y £ -f^ -5 T -e ft £ IB V > T & 

J^OSattlfflJSaWt* <Br»«ftm(7)I/i-'Xbffl«^% 

-fb^ti«SS7 * M^'x h»p*<»4 L < m^hfih . 
ai^f^ffl^i ^mzmL^ztmmimtmizx 

Ztib : £2t>l,zm£M*-&ii-£X7*hUi;*h 

c^itzsmzmtxzhtzmmLtiMim. atta 

^yxh<7)tttg£-[to±£-£-CV->.S,. itt^cDPJfflti. Uj 

^y'xhAyK7-7?j ( (ft) yr^w 

[006 1] ( 1 ) T;P^ U BTSttfflll 

*wmz\%i>hT)Vj] uTOttifflfe utii. 

^*C3-;P©fli % o-^'Jt Kodfi/X^-P-y. m-^U 
t h-a^f^X^-lx>-. p-^'Jt b-o^fi^Xf-U-y. * 
»-K'J b Hadf^xf-l/y. Any-'ytL<li7;R 
/MB&tfy b Hndf^xf-uy. hKDJfy^fl/y- 
N-a^Vl^^f 5 H«fi^#. o/p-StXm/ P -b 
Fodf^Xf-l/>±tfi-^-«s. ,-Ky b HD^^X^-L'yco 
*KS^-r-S»-SPO-T^=3f;Ht;^i (Witf. 5-3 
0^}V%<no- *1-M\M. O- ( l -x b=3f^) xf- 
/HEW. O- ( 1 -xbdf>-) xf-/HE%. O-2-t- 
b5b Fab°7-^-fb^. O- ( t-^b^f^;^- 

/u) x^-ivimm) ^L<\±o-T^Mm mt\z. 

5~3 0^/l-%<7)o-rbf-;Hk%, O- (t-7*b=^ 

^) ^/u^xyHk^) . x^-i^y-iE^vi/^f y|§S 
^<^-;>xf-py-bb'odf>'X-?-b'y*fi-&*. *^-K 
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[0063] stfyvfmmiz. y^y^mtr^f 

-;kh *;^7^ft VfrbftbtLh y #7 v 9mm. 

y ^y—)V/9\sV—)V (m-, p- f o-£fcttm- 
/p-, m-/o-, o -/p -S^<m vfivck J: 

5-^S/^y-/K 3, 4-^fyl/y-;k 2, 3-^r 

s^w— )Vm<r>*ti/\sy— m-xf/i/7xy- 

/K p-xf;P7xy-;P, o-xf;P7xy-;K p 
-t-7'f/P7xy-^, p-^;f/i^7xy-;k 
2, 3, 5 - b 'J ;i^7 x w;P7 x y 

— /Hffi* p-^b^y7x/-;k m-^ h^y7x7 
— ;K 3, 5-^b^y7x/-/k 
4-^f;l/7xy-;k m-Xf^y7x7-/k p- 
xKy7x7-/k m-mWy7i;-;k p- 
Ta^y7xy-;k m-7>^ry7xy-;k p- 
7' b y 7 x y-;t#07^3 y 7 x /-/l^, 2- 
y ^-/P -4-^V7DtVP7xy — ;l^<0 b'X T)V*r)V 
7xy-/H. m-^nn7xy-/k p-^nn7x 
y— /K o-^nn7i7-/k ybKn^yb'7x- 
/K b'X7x7-M, 7x^l/7x/-;k lyWi^ 

[0064] TA^t }<mt LXii, flitf*^A7* 
7"b A'7*;PA7^fb K. 7-bh7;l^fb h\ 7° 
nh 0 ^y7^fb h\ \yX7^fth\ 7x^m 
h7^fbb\ a - 7 x x;l/7n bVPT^-r b H . 0- 
y x ~/k7°u b71/T7kx b K „ o-hKD^y\yX7 
;PfbK, m-b Fn4fy^yX7;l/fb K. p-bF 



o^yW^fb K. o-^nn^yXWfb 
k\ m-;on<yX7;l/fb K. p-?DD<yX7 
/l^fb K. o-xhn\yX7/l/fb h\ m--ho\ 
yX7^ft b\ p- — hn^yX7/kft h\ o-y 
f;KyX7;^fb h\ m-^f;KyX7;^fb K. 
P -^f;KyX7/I/fb K. p -xf;KyX7;Pf 
bh\ P -n-yf;KyX7;i/ftb\ 7^77— 
;K ^nn7t H7^fb H&t/Ifiio^7-b^-^ 

h. mmmtLx&im. sag. »sl s^** 

[ 0 0 6 5 ] Z 3 LTWfeftfcy #9 ^ ?»JM<7)SS¥ 
tirfttMit. 1, 0 0 0 — 3 0, 0 0 0<7)££HT'S>S<I 
1. 0 0 0*fSTii*S^^M*^) 
JR»0* J **<. 3 0, OOOSrjBiifcaflatK^^ 
£<3:oTL£-3o Wte#»St<0ii2. 000 — 20, 
0 0 0«t3>S e y#5-y^«IBa>h50«E 
OTbHa^yXfl/y, &tf*<08ISBfc. 
ffi¥fel^^flti. 2 000JSLL. #*L<1±5000 
-200000. iOMKiilOOOO- 1000 

v>d«jS**feti. 2 5 000l3Lt* i ffS «r«rt\ 

MST^fr 2^ W \-$X-y 3 y?P7b^77 

i-coxvx+vy&nmzh^xfemztih. zti$> 
v>y^y 9mm±. mmm/Hmfia 00-20 

0, OOOt, 0 0 0(7) 

W8.<DfrX'imLXl>fk^L. &4i^i2««l2Lb*ffl 

at±. kyX>a»^Ii (Jffi»*l*< ) £36* i: 
LT. 0— 7 011%, ftt IXliO— 30m&%X*$> 

So 

[0066] ( 2 ) 3fcK5«feffl 

mtm&itLxiz. %*tt>m^<?>ftmm. ±y 

[006 7] tzbxM S.I.Schlesinger,Photogr.Sci.E 
ng., 18, 387(1974). T.S.Bal etal , Polymer. 21, 423(198 
0) ^fclBKOS^/^Aig. 5KBmffPff4.069.055 

1114,069,056^-. |il Re 27,992^-. #ST3-140,140 
^WiZSMcOTy^^^^ D.C.Necker etal.Macrom 
olecules. 17,2468(1984). C.S.Wen etal, Teh, Proc. Con 
f.Rad. Curing ASIA, P 478 Tokyo, Oct (1988) . *BI»fr 
114,069,055 ^. [514,069,056 ^mztiWt^^- *j 
A^. J.V.Crivello etal .Macromorecules, 10(6) , B07 
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(1977) . Chem.&;Eng.News.Nov.28.p31(1988) , &#l# 
1*^104,143 *H#ft3B39,049 ^, HJH410.201 
-§\ WBB¥2-150.848 -«5\ «fflPP2-296.514 ^CfEtS 
<7)3— K^Alg. J.V.Crivello etal .Polymer J. 17,7 
3(1985) . J.V.Crivello etal. J. Org. Chem. ,43,3055(19 
78) . W.R.Watt etal, J. Polymer Sci., Polymer Chem.E 
d., 22, 1789 (1984) . J.V.Crivello etal .Polymer Bui 
1., 14, 279(1985), J.V.Crivello etal.Macromorecules, 
14(5), 1141(1981) , J.V.Crivello etal, J. PolymerSc 
i., Polymer Chem. Ed. ,17,2877(1979) . gfcW#l*gB70,6 
93 I5J3.902. 114 ^§-. 131233,567 # % IU297.443 

-9. 15)297,442 %m®nm. 933,377 -9. ni6i.si 

1 151410,201 |S]339,049 |S]4, 760,013 
|S]4, 734,444 ^. H2.833.827 4*. flBHMHI2.904.62 
6 9\ 113,604,580 H3, 604, 581 ^{CfettOX^ 
jft:^.^ Aisii. J.V.Crivello etal.Macromorecules, 10 
(6), 1307 (1977) , J.V.Crivello etal, J.PolymerSci. ,P 
olymer Chem.Ed. , 17,1047(1979) mzSMKO*: h> J - 
^Afi, C.S.Wen etal.Teh.Proc.Conf.Rad.CuringASIA, 
P478 Tokyo. 0ct(1988) mZM^McOT^V A*g^<7) 
;fr-t>AJ§. #Effl$f|FSB.905.815 -9. #&B346-4605 
WiHB48-36281#, #BaH355-3207(>S§\ #PIB360-2 
39735 #gBH361-169835 ^, #fflHg61-169837 ^. 
#|»Bg62-58241-«f-. #gBBS62-212401 ^1. #110363-702 
43*, #1^0363-298339 -^(Cf £igj<0* «v »o y y 
UK K.Meier etal , J. Rad. Curing, 13(4) ,26(1986) , T.P. 
Gi 1 letal , 1 norg. Chem. , 19, 3007 (1980) . D. Astruc , Acc. C 
hem.Res. ,19(12) ,377(1896) , KHT2-1614454HF(=IE 
mc0^m.^mX^W^yy-im. S.Hayase etal, J. P 
olymer Sci . .25,753(1987). E.Reichmanis etal.J.Phol 
ymer Sci. .Polymer Chem.Ed. ,23, 1(1985). Q.Q.Zhu eta 
1 , J. Photochem. , 36, 85, 39,317(1987) . B. Amitetal , Tetr 
ahedron Lett. , (24)2205(1973). D.H. R.Barton etal, J. C 
hem Soc, 3571 (1965). P.M.Collins etal.J.Chem.SoC, 
Perkin 1,1695(1975). M.Rudinstein etal , Tetrahedron 
Lett., (17), 1445(1975). J.W.Walker etalJ.Am.Chem.S 
oc. ,110,7170(1988). S.C. Busman etal . J. Imaging Tech 
nol., 11 (4), 191 (1985). H.M.Houlihan etal.Macormolec 
ules, 21, 2001(1988). P.M. Collins etal, J. Chem. Soc. , Ch 
em. Commun. , 532(1972) , S. Hayase etal , Macromolecules, 
18,1799(1985), E.Reichmanis etal, J.Electrochem.So 
c. .Solid State Sci .Technol ., 130(6). F.M.Houlihan e 
tal , Macromolcules. 21 . 2001 (1988) . BfeHlIf ftS50290, 750 
9\ 11046,083 H156.535 H271.851 |B]0, 
388,343 *H#frifB,901,710 IrJ4.181.531 
#Bfl036O-198538 #$§0353-133022 ^ttBEtt 

no-- yu^yis)vmw&mz^&im.%£m. m. 

TUN0OKA etal, Polymer Preprints Japan, 35 (8). G.Bern 
er etal, J.Rad. Curing, 13(4). W.J.Mijs etal, Coating 
Teehnol . , 55 (697) ,45(1983) , Akzo . H. Adachi etal , Po 



lymer Preprints, Japan, 37(3) . gfcl+l#llF^0199,672*!\ 
H84515 11199,672 -§\ H044.115 H0101.122 
-*5\ 7Kffl#f*gl618,564 P14.371.605 H4.431, 
774 #g30364-18143-5|-. #i8¥2-245756-§-. WW 
3-140109^-3Hc:lBiJ<7M 5 hmztfmz 

Hb%^Lxxfv*>n*mi-t&te&fa. #i»B86i 

-166544 ^mz%m<r> iS^-fr^itisMtmf h Zttf 
[0068] ttz. ;iii»03teJ=J9R£«ife-r*S, 

h h \ vHtntmz* y -?-<7)±m t tttmmizmxLti 

-ft-^-fe. tlbtli. M. E. Woodhouse etal, J. Am. Chem. So 
c. ,104,5586(1982) . S.P.Pappas etal, J. Imaging Sc 
i. ,30 (5), 218 (1986) . S.Kondoetal .Makromol.Chen. ,Ra 
pi d Commun., 9, 625 (1988). Y.Yamada etal . Makronol . C 
hem. ,152, 153, 163(1972) . J.V.Crivello etal, J. Polym 
erSci., Pol ymer Chem.Ed., 17,3845(1979) . ^Hltlt 
S3. 849. 137 *§H#ftlfl3914407 ^. #i§0S63-266 
53-^-. #gg0355-164824 ^, #gS0362-69263-«f\ #H03 
63-146038 -9. #1^0863-163452 ^\ #130362-153853 

-9. #^^63-146029 *w=3m<r>te&to*m^&zb 

[0069] § t> fcV.N.R. Pi llai, Synthesis, (1) ,1(198 
0). A.Abad etal .Tetrahedron Lett. , (47)4555(1971) . 
D.H.R. Barton etal. J. Chem. Soc. , (0,329(1970) . *H 
#IWg3.779,778 9\ »#H«SWS126.712 **?fciBtt<0 

[0070] ±m&m^i£*ftmm**ii±mt&cr>m. 
4*sis - h y 7y>m 

[0071] (b) 2~3i«7 l J-;«t^Lfc3 

ftlX'fo*). 7tfci.tfJ.W.Knapczyk etal.J.Am.Chem.So 
c. ,91,145(1969) s A.L.Maycok etal, J. Org. Chem. .35,2 
532,(1970). E.Goethas etal, Bull. Soc. Chem.Belg. ,73, 
546,(1964) . H.M.Leicester . J. Ame. Chem. Soc. ,51,35 
87(1929) . J.V.Crivello etal, J. Polym. Chem. Ed. . 18,2 
677(1980). #GB#HFSiS2.807.648 tfH4.247,473 

9-. ®m&5^m,33i^mfciffi(ttmzx*)&&t 

[0072] (c) (PAG5) X*m2tL& 

¥x;\s*>mmfo£tzli--®3>: ( PAG6 ) X'&Ztih 

[0 07 3] ( 3 ) mfmimM®jkfc&M 
^mzfafohvi;^ hm&mzm^&MftMimM®. 
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I£fr»te*£3ffl£Lt. iftL<ii4fliJiLh*-r 

4^. xs?#Mixg£2{iqrf4k<™c*svvci>. e 

j£Sft4-fb£WC. *<04Hr*U:3, oooiart* 
0. ir£L<{25 0 0-3, OOO.B:i?tL<(i 
1 , 0 00~2. 

[00 741 BS(cJ;0^»L9 4Si:L-C. ffiL< 

7- h7t KDt7^x-f/«, xy-;UX— f 

^385«T;udr;^Xx^S. ^3Mcor;^;^ 
t-g3re$>4„ SCMKIi^ Ig3ar/K 

IXf/H. fh7t Kot7 x^x-x/i^-efc 4 „ 
[0075] BMJ-WttJgJWffijhft^ftk LT(±. »4 L 
<(i. #lf 1-289946^. WF3-1289 
5 9-^. «»F3-1 588 5 5^. 13IPPP3-1 7 9 
3 5 3-f, #if 3-2 0 0 2 5 1#, WHPP3-2 0 
0252f-. W3-20 025 5^ «fflPP3-2 
59149f> #Mf3-279958f, WRHM- 
1 6 5 0-§\ flfllHM - 1 1 2 6 0-9* »BIPF4 - 1 2 
3 5 6-f-, WHFP4 - 1 2 3 5 7#, ^¥4 - 2 5 1 
5 7#, - 1 0 3 2 1 5-?-. If H¥4 - 1 0 4 

54 2-f-. #1^4-107885^ #if4-10 
7 8 8 9*§\ IrJ4 - 1 5 2 1 9 5-f-<0BJMSfc!fi»£ix 
fc*y b h'ndf iste&to*m^fi:i><7)&mif £>ix4. 

[0076] (4) 

Wi*-fMio-# 10 1. ^;Mxn-# l o 

3. yy#3 1 2. ^--f/^*'J->BG. :t-f 

^-BOS. ^^-#6 03. Jj-'f/Uy^ y 

5 (JaJ^yxyMfc*!* «*) SS) . t'^hUTb- 
aT^/l-. y yx^yl^NM^W h (C 14255 
5 ) . y f-^A-f Xlsyh (CI42535) . x^l- 
A-f :*W K O-rSVB (CI 145170B) . 
Ivi]* h^'J->- (C I 4 2000) s *7-\sW)V 
- (C I 520 1 5) =Sri:\ i54V^i!WI3E6 2-2 9 
3 2 4 7#&m:fe»£ixT^4Sm£:^f4£fc#T 

#4. i*ii5><o}ftS(i. ffl^^f*. wa&i?ma» 

mam*. MfME#Wfteffl#iH=**U 0. 0 1~1 
0fifi%W«iJ-£T*J>4. 
[0077] ( 5 ) #®*SttS<J 



fK=*«-4«fflW>3cStt*l2l»f tt§WB6 2-2 

5 17 4 OtyB&WftmVS - 2 0 8 5 1 4-*4N«3E 
BSftTV^iS^^^JfiBjSlBH. WHHB5 9- 
12 10 4 4^fg. 1*BH 3 F4 - 1 3 1 4 9*MkMzSZ 
mZtlX ^4 «t 3 =5rMtt#®«tt»J£8&Sirf 4.1 1 * { T' 
£4. 

[0078] 4M **%.m%&M<omt*mt lxh. v 
;i^b'yyi- y*xrw-K v/t/b'^y^y^/usx- 
K y^b'^yhy^-K ^fT'jyity^'j-b 

UK. * 'J ^ >x^- 1/ y y x/p 7 x x;ux— tVH?** 
mft=1xh. M<&&Wi£&?lcr>mftMt LTti. 7/1-* 

^^Uv-y-S^S. 2-r;^;u-N-^;^df>'X 
f;HN-tHaifyxfW s/yyr^^^y 

4. If^Cil ^U^v-x^-lx^^^U^x-T- 

S^x^y-fe^/Px— -77K yxfi/^u>f 
/Ux— - f/I^OM? U ^ * yxf 1/ y T/P^f /Wx— x/U 
^S. dfW=Jfyxfi/yt^f^7iy-;i'X-f;k 
"j i^xf - 1^ >- y =.)V7 x y -/l^x— r )V$<r>ii? V 

**isX.1-\s>T)V3: >VTV )V3l— x/l^. ^D^^ 

x^y • ^U^^Tohrp-^ro 

y;^yty57Wh, y^b'^y^eyv^s 
h> y/Wb'^y^yx-fTi^— K y/wb*^ y^ey 

^-l^x-h. VM'^yhWi/x-h, y^b'^yh 

ij xf 71/ - >f (07/^7 ylMx^f /H, 

x^-l/>-y/I^b*^ y^E y^NVPS x- h. --KD yXf 
i/y/;i'h'^yt/xf7i/-h. ^y^df^xf-py 
y;i^b'^ y h u^-iyx- h , ^-df ^xxi^y v^b* 
^ y b u x f7 u— h y ^-^f yxf p y//^7 

ymmsL^^vmn y y^^wvstt^ 

[0079] i jl€»<0#BSlx«W4«ttTaSftlLT t> «t 

#4. ±Mm*>zmmm\&£Tm&&mmffl(?) 
wmmmiwzntbhmste. o. 05-1511% 
* J *f*L<. ±*)ftt t<tio. i~5aa%-es>4. 

E62-1 709 50#^tiefc$ilT^4J;a^y 
•y*3MHSatBW*iSJirt-6 i k 4 . 

[0080] ( 6 ) wsm 

*^BJ(c*^t>41^^*X h«^j«t»(c{ifi3HcJ6t, 
»0IBRtt«*ft4-T 4 fcfefc^raRiJsWnii ^^4 . 0t 
^.(f. 4('jxfyy/'j3-;K ?xyKbiJ/f;k 

>-;k y^yns^^^/u. yyiShyyi/>-*;u. yy 

b Kd7^7 y;K 7^ y;HS^ ^{iy ^y VJUMtt 
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[0081] ( 7 ) 

{i*a^cor s y b y ^y . s&t l < ti^s&or 5 
yr/i^/wby s;>\ s^t L<ti*smoT5 y to 

y MMh L < {±*SMc7)-f yyV-/K -f 5 yV 

-;k B*t> l <«*■»<*> i^v'-zk mmi>v<i± 
syyyy. sat L<<i*am<7)f 7VJ v. s&t 

y^/py*yy. S^t> t<(i*sm^TSyr;^;u 
* y y^ara^f^ftS . »4 U«8S»2. r 5 
ys. rsyr^/n. r/wrsys, rsyr 
y— rt*. ry-^rsy*. t;i^/p*. 

return, r^a^-^m. ry— /us. ru-;^ 
-hoi, *s?s, syTV*-c**. 
[oo82] z.tib<ry&mmi&mi<t^mz. m&x-h 

2. 5~30. 0T'*S. 

[0083] ( 8 ) ^mm\ 

yf-^x^-/k>-hy» yyy— y-/K rnA- 
y-^, xfi/y/ij3-^y^f^x-f;W 1 - 

f — K i-y h^f^-2-Tnt°;ur-fe-r— K >-'y 

b=5f^x^y N ?lS!y^-/K ?L®?xf-/K N, N-i^'y 
/l^^F. r-yfvi^yi-y, WUx 

*ti, #2 L<{il~5 0K*%T*S. 

[0 0 84] 4fc»«. «ata{c»/5>ii&3a**±<^ 
lw mtn-tzumtLxiz. mwumzm^hzt 



[0085] S«thfc§6ftSiifcJJE<0»JRtf>Ui?.x >• 

# y mtf®mx't & . isi* » . *ta m-r v y *j a » 
H*y>A. Pb&yyA. [sir 

^ith'jw, Pi^y^A. [Hjryt-^ 

*iMfc+hyw s isiry^-^A, mxv^^axv 
n y f-»7 k'vmmTivx y s^tf ^><xs . t . 
ty^f^rsy, y^f^rsy. hyyf-/PT5 
>\ ^yif^rsy, yxf^rsy, h-yxf^r 
sy, ^y-^yyob^TSy. y-fyrne^rs 
y. hyy yrowsy, n-ywsy. ty 
x^y-;i-7sy. y'x^y-;L-7Sy, h yx^y- 
/P7Sy, t/^fyrn/v-^sy. VAvfvm 
y-;i/7Sy, xfi/y-fsy. xfi/yy'7$y, b 
y v'Vsfirfc'wfitsryu^ vmt>m^bti& . zn^r 

(±. ^-^fsrhy^A. dr^m^o^^m^^m^ 

S i 0 2 i: r/Utf y^S®^M 2 OcOJt^i:«JKlCi -5 
BS54-6 2 0 04fM, #^E5 7 - 7 4 2 

[0086] 

mm- 1 

SU-^y Cffip D n * : F H 2 4 0 6 (S 

±yy;Ui,jJ--yy (1*) 3 Srff^-3 Atm^i.«t 

- £ im t ; n- y - y £ t . mm 

J-ff-oJt. S^ii. lOjum^^fyJ:^-^^ 
-y Sr t-?*7^SO-7X? JIUCANON 
PLA 501 3y?7hT7-11—{iZ£*)7u*i' 

^6 0#raa*§-n>itt=:j:0fi : ^^. ^Oct^tcL 

y-yaWP-iSrf^sstfc. 
[0 08 7] (&Jg^-y^j£) b-^'y h^^-y 
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(2 4W) kXrt'n— xi^A-Srini^ig 
l^** MMt» CIS** : M S 2 0 0 1 ( m± 

xw& i o^tT, 2 . 9 At comm ( £H^?>ifflll 
&&mcomit^7&n&ijimtmtX'$>-oti. i 

WRLfcBuwv^— y<r>mmcn> i / i oms-c*> 
o . i s'j jjLhrs t> 5 s y ja±<o^a«K ^- i- ±k 
[0088] mm- 2 

HUH- lTfHKLfcW* h'<?->P- 1 Sr&fflL 
T. Tte^Oig • T^-TflMWeifiK ( a - 1 ) k#« 
Ste^T/I^ 'J (b-l-b-12) £PISIL 

:l~12^1ILfc. 

Ty*-r«tt*»»[ < a - 1 > 

SO . 1 *;U5:*8 0 0 S y 'J y WW^gfcfU ffi 



*Tp Hilt LfcflL fcitUZ-X 1 'J y Y-JUt Lfc. 

mmmm (b-i-b-12) 

5 ^^ASfi (tg82urcx~&ui 5 0 g ) t*mt-r 

h y -7 A 6 0 g ( iS7c3<ja*B!<7)*&ti $ 4) fcRk 
SriEflD) Srm-fiX*8 0 0 5 V V -y hMzmmttzCO 
*>, *£flD;cT 1 'J y h/Pk U «7SW**«[ (b - 1 
~b-l 2) £HKLfc. 

[0089]!' T^-TOtt*** < a - 1 ) tc» 
70M*»» (b-l-b-12) ^-Hveiifc**i&& 
UT»fcA«tt*fffl«yilS I - 1 — I - 1 2 fc. gftfi* 
lTftfct'^h^— yP-U60* Ct4#0g 
8tUfc*>-&, rtffibfc. US^XhMBS CjS n a n* : MS 
200 1 (»±7-i;i'A3j— yy («)«) JTb^x 

±teli. 9>f >kX^—Xim\ 0vX\ m*4±b-l 
— b-1 2lCi-5T*«7 2~l O/iitfDlHTllSrSa^ ^1— 

(^n«H2~8%) o&& i&mmnmw- 

OfitfMJ: 0 fc-HHcfl£*»->fc. 
[0090] 
[311] 



(3c 1) 
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b-1 
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✓<^#£^£ 


1-2 


b-2 
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1-3 


b-3 
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/; 


1-4 


b-4 
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// 


1-5 


b-5 
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// 


1-6 


b-6 




5 


n 


1-7 


b-7 




3 


n 


1-8 


b-8 




4 


it 


1-9 


b-9 


5— r $ / -)7v^ 


4 


H 


1-10 


b-10 




4 


« 



[0091] mmm- 3 

mmm - 1 x-vm Ltiu ax N^-yp- 1 zmmv 

X. TBvmtM • mt&*®m ( a - 2~a - l 2 ) S: 

HHL. --Kmrnwrivj] v^mmt vxnb- 1 s 

T*««t»fffl«BaSII-l~II-l 2*S3»Lfc. 
iHMI • «§JS*?§?S ( a- 2~a- 1 2 ) 

10 . 1 t;U^*8 0 0 5 y 'J y h;HCjg»U, §§ 



1 1 k *Sriai.T 1 y y h)Ub Ltz. 

[ 0 0 9 2 3 ft • If tg*?f ft (a-2~a-l 2) l^M 



Tc^MQtyS (b-i ) w^-eh-^swia^-L-rfifcA 

JK**fffl5&a?ai i - 1 ~i i - 1 2 tc , HM^ 1 X"&fz v 
*gtL^r. W^'X hftiJglM : M S 2 0 0 1 

(S±7^m-'jy (») ^) ] tuyxh*«l 

7-fytX^-^lOwf, ^tib-l~b-l 
2tcJ:-7T^2~l O^oraX'M^ft* 1 , ^— W-fr (S 
*ffiH2~8%) ^>fitA (AIMWifV-^) 

a l fc^sp n° 9 - >tm t>iitz. - <r>m.cn>t *9->cr>m 
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com^-x hx-mm. mi&Ltcnmw^-yvmm. i o o 9 3 ] 

(82) 









mug 




n- 2 
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4/2 




11- 3 
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n 


11-4 


3.G- *S*7 * > i>*—)V 
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11- 5 
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II- 6 




10 
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n 


II- 7 
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11-8 
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n 



[0094] mmm-4 

mm- 1 x-im Ltzuvx h^-yp- 1 z&mt 
lx. m ■ Ty^-rmi&mm ( a - 1 > tmjtm<r> 

TlVi] Vimm ( b - 1 ) £«£U $ ^zm3lZ^rt 

x o izmmzmtx&mmxmmmu i- 1 — m-i 
i fcswHUfc. zfxh<r&mmmw®8&m^xm& 



[0095] 
[*3] 



f 

V 
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^ 2JD 




mm 


4# £fc 


m-i 


- 


- 






m-2 
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3 u 




m-3 




1 


3 




III -4 


if osteal) 


5 


3 




III- 5 


O^FS 1.0 75) 


2 


3 


m ± 


m-6 


1.0 75) 


2 


3 


m± 


III- 7 


(#^& 6000) 


10 


3 


m± 


III- 8 


#y tr^/n^d y k> 

(^S6000) 


10 


3 


m± 


ra-9 


Kt 5 ->/P-<>if V;* >-|fc 

h y *a 


5 
5 


3 




in- 10 


y • 3# y i2*i& 

T^y tr— 

>if > /V * 


10 
5 
5 


3 


Ir3± 


m-n 


#y tr-^r^=t— /u 


10 
10 


3 





[0096] mnm- 5 

mmm- 1 x-imttcu 1 ^ w-yp- 1 s-flgjsL 
■c . Twaw«atw- 1 1 n tmmzx ->x±m>*? 

-yZimtfz. 

m ■ ry^-r^m^mm u-i ) 

8SBS810. l^Sr*8 0 0 SU U -y h/McJgjifU St 

mry^z-^^i^iv^nx.. ^^z2Q%ry^=-r 

tKT'p H 1 1 1 Lfz'&. fcZMz-X 1 0 -y b/Pi: Lfc. 

mmmm ( d - 1 ) 

t^a^t^sog ^6 og£*8o 

0 S U U -y hMzmmLtzcO-h. 7kZtoz.X 1 U -y hJU 
k U StcM*?S?K ( d - 1 ) fcWRLfc. g^ffi^ffi 

[0097] sasw- 6 

x. T§&)*UimMm- itn^mzx^x^m^ 
& ■ i-*=/Tvm$kWjmm ( e - 1 ) 

&tt,&M0 . 0 1 ^iyh8 OS. 0 0 -y hW:i»L, 



i-*i'Tvw.i]0-O2>.\ 3 t)V?£miL. ^^z28%ry 

t-Tykfp H 1 0 t Lti&. yk£flni.T 1 U y Wl^fc 
L/C. »7G*Wc»8lfc LTti. d-izmmttz. %<T> 

tit:. 

[0098] mm- 7 

$mm- 1 TimLnusfx ww-yp- 1 ±tcTie 

?5®£Sg*?§?$ f - 1 5 0 v ml,z%& J: 3 £*tr 
x^ftlSfcT^Ufe. &vvr*o±fc:TiBi7Sl!l*» 
?gf-22rlOcm2 3?^ 9 5 c c«0tteT#&*) L"C 

MS200 1 (t±7^/W-'Jy (tt)g) K*l^ 

>i:x^-x*^i ovx\ mmm&m&zti 

?ix 5 %VXF(D&)-%mt mx-ift^ t ^ - > 
IEI§Jgytc?^?Stf-l 

lgl§^*^?ga - 1 1 'J -y 0 b Kn* v^f- 

;Hr;Uo— X 3 g i: Hf^KV-tf yX/^^g?^ h 0 
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-7 a i g£gstnLT f - 1 1 Ltz. m7mi*mmf - 2 
[0099] $mm-8 

& 7 * h U->'* h Mt LX . ASSUMES? th^'xh 

1 . Hlfcfittt^Jfctffl 

( 1 ) tmm&\ 

imm&Mvy&jSM- 1 < h ^x-zK^-y Hf 

AC 1 mcr>4 5%7m&l 9. 9g(0. 0 3 0t;P) 
£ 4 ^ 2 0 0ml t;:?S8?L*:. -T OSSC 

0. 5g (0. 0 3 0^/P) <59-f^>-3c^*4 0 0m 1 

ff^il^WPllfrSrr-feb^l 0 0m H;?§PL. 
>im*5 0 Om 1 Kj«#Tf$ALTH B B H tlT£-tf:*:. #r 

15.5 g£rt#*:. NMBSII^tCi *) . Znfflfctf^ 
WCDVC&fy ( I - h 'J^i-ZKy-lfy Kf 

[0 10 0] C3ei»643W^««- 2 (4, 4' -b* 
x (t-y^-;P7i-;P) • p-wuxyx 

/P7=r*-H 3 4, 4' -b** (t-/f;^x^ 
1J§1 2. 9g (0. 0 3 0t^) 
£ A * >3cJfck4 OOmlCIM Life . - commzp- h 
;Hyz;^yINa*l5. 7g (0. 0 3 0t/l/)« 

A^-y^m^ oomi satctflBipTaant 

SWcl LtrT*fttfc. »feii/Sffl«c*r-fehyi 0 0 
m 1 fc»KU -fjj-VSSWcSO Om 1 (cftfifT&AL 
TW B B B tfr3-tf:*:. ffrtiJW2:3t£T. 5 0 e ClCT<£$L*: 
«ft2 1. 7gtHfc. NMR»gC:J:9. i<0 
HfW«*fWBOfl:-Wli(4. 4' -t'x(t-r^;U7 
x-;l^) a— h'n^A • p-hjux-yxfoy**— b ) T 

-r. 

[0101] ( 2 ) mV&r&JBM- 1 ( P- 1 ) 

(a) #>) (p-t YX3*~/X+Vl') 26. 5gfc 

2. 2' -TVt'^. (2-^^70^^^!/) 
fc&sSnLT^ yrtmv-^cK M^gTF. 80° C 

t* 8 n§ra»-^R^ § . k jg» £<$aif&y * y - /^s 

mi 7 0 Om 1 + fcaALT AWS-fr. ffilii&ZWW. 

u y^y-;^^ «Eia»Lraft!B*<o^i; (p 

-te r t-yhdfv-Xf-l^y) 2 3. 4gJ!lt (fi 
g#^*2 3. 000). 



[0102] (b) ;»,-K'J (p-tert-T'hJf 
S^f-l^y) 3 5. 3g£4 VTn-Ky— /KcSSS 
mW&5 Om 1 £&ALTJg*¥jIcS4l$|g*T^*:. 

OT££#S]«L *3 0 Om 1 4H::aEALT B B B #r2H2\ 

(p-b Hadf^Xf-l^^) 22. 1 gJHit. 

(c) (p-b h'adf^f-l^^) 1 6. 2gt 

^ y y a/um IS tert 3 . o g &.i/&|7|<#8£# 

U'7A2. 8g£Tb h>2 0 0m 1 fcS»S-ti\ JSJf 

SFSiJttU <5?Bt£*3 0 0 0ml 4HC&ALT.f H tlf $ 
i2\ WHJAfcSTOU *8feU *fflft*LTe<H&**> 
(p-hHDJfyXfl/y/p-t-^7iy^y 
PBSt e r t-y^;P) 15. 8g£f#£. #!J7-«f 
cOp-tKD^i/^fl/yffikp-h'-;P7xy^y 
Ifgjt e r t -y^m&^^JtfiHNMRa^**^ 
i&9 : ITh-otl. 

(d) ±3B (c) CDtf'J (p-tHD^fyXfPVp 
-b'^;P7 x y^f^Htt e r t-yf-;P) 13. 2 

g . A yyf-/Pb*x/H— 7-/U3 . 0 g £ 1 . 4-y* 
^tvi5 0mn:WU, c:ixfcS4^*^p-h;u 

iyx;U7 * >m¥>J ^>7A$:gsjDtT^iaT-2 4B$ 
BHJB*Rffi**fe. KJEf*. *5000ml tfK&AL 

l> (p-l--<y7"b^f^xh=3fv-X^l-y/p-bH 
□4r^Xf-py/p-b'x;l/7xy^f>-piat ert- 
<7)efe«j v *l 0. 8g5r?#?t. XV-?-'t><7)A 
V 7* h ^ i^x h P k p - b F o^f v^f- 

I/>-*C[S.lXp-b'x;P7xy^^®?t e r t-yf- 
;U#{2<?5«^Jt(iHNMRg!|^*^*tJ2 4 : 6 6 : 1 0 
■Cfcofc. atT^JH 1 * (GPCS. ^'JX^- 

l^ySf)li2 5, OOOT-J>o^. 

[0103] 2 . i&coffii&mti <m\m) 
Tt^^mumt-^ (base- a~c > zmm l 

[0 104] 

[•ffcl] 
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BASE-A 



BASE-B 



BASE-C 




CO 



[0105} 3 . YW&XWi 
< l ) i^'xbcoffiS 

±M£(T><&f$Lmfrt>MA,tz (A) tiLfi-mmnxv?-. 9 

105t:gg&£3r<JPAG-A, m2cr,immifflPAG- 
BRTft&m&ik&VilBASE-A, B, CSrfflVvC^4 

l , 13 0-c, 6 0 ®mM£®.mm<?>* yh-n—hx- 
mkLx. mm-2. oum^^xhrn^mz. 

[0 106] 
[*4] 



(«4) 









(PAG <D 10 ^e^%) 


i 


(0.15g) 


PAG-A 
(0.008g) 


BASE-A 


2 


(0.15g) 


PAG-A 
(0.008g) 


BASE-B 


3 


#y i 

(0.15g) 


PAG-A 
(0.008g) 


BASE-C 


4 


(0.15g) 


PAG-B 
(0.009g> 


BASE-B 


5 


(0.15g) 


PAG-B 
(0.009g) 


BASE-A 


6 


(O.lSg) 


PAG-B 
(0.009g) 


BASE-C 



[0107] ( 2 ) Ui/X h^y—XVft&L 
iOl/y'XMC; -nixltSiNSR- 1 5 0 5 E X 

(24 8nmKr FX^fyVl/- f-Xf7^- (NA 
= 0. 42) ) fcfflkvOBfcfcfrofc. SSM&C-eft 
•fit 1 1 0"Cc7)*£(R«i!* y hru- hX'6 O^in 

D5^M(2. 38%f h^^f^TVt-^W 
K03T=SMM H (TMAH) lC6 0^*iSL 

id^LT^Un^x^-i^l . 0«raOL/S 

[0108] n^titzuisx h;*?-yi,z, mmm 1 1 

(2 4^/U) i:^3-xi^$rJni.^§?S^M : mL 
fct. 8 5°C5#HMSL*:f£. #8feLfc. l- 

vmms. mstxZ* ms 2 0 0 1 eg±7-ouj** 

-Vy (ft) M) 3 TW'*.*h*M*Lfc». 
[0109] ftffefff- 9 



TtetiettcOlB • T^^TMHfekSffi ( a- 2 1 
— a - 2 5 ) fc TIEOjItuS'J^TVI^ 'J ( b - 2 

l-b-25) fcWKLTfc*. AR/^-ffBROffi 

km-s- lx &mymmmmm i-i2^u„ 

ffi- rx^-TORzkafiK (a- 2 l~a-26) 

mmo . i *^£*8 o o s u u -y hsMcjgjgu a 
tisth'jwio. ogtwry^Ait;^ 

SDi.. $^>tC2 8%T>' ; &^r*fpHSr5 . 5, 7. 
0, 8. 5, 10. 0, 11. 5JW/13. 0<96g|5g 
fc^LT Wei-ukS-iDiT 1 U y h)Vt Ltz. Zti 
-rilSra-2 1— a- 2 6 t Liz. 

mtnwmw. (b-i-b-i 2) 

TXZDUlz'ymO. 2 5^)V,mm.1-VV^JU2. o 
g , fi^g?-M- y 1 0 . 0 g £*9 0 0 5 y y y h 
>M=*»U 28%7V ; exr*T'pH5:5. 5, 7. 
0, 8, 5, 10. 0, 11. 5RX/13. 0<7)6K|Jg 
lcgSgLT-eix-e^2rJOxT 1 0 •■/ h)Vt Ltz. Zix 
?ti£ b - 2 1 ~b - 2 6 i: Liz . 
[0110] TtJlKO-<M ? y y fi&frfy* h y-^s 
^i$MUa-2 1~a-26X^b-2 1-b-26 
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[0111] 

(£5) 













b-21 


+25 


a-21 


-5 


0 


\ b-22 


-20 


a-22 


-10 


0.8 


b-23 


-65 


a-23 


10 


3.0 


b-24 


-110 


a-24 


10 


10 


b-25 


-160 


a-25 


20 


20 


b-26 


-205 


a-26 


-25 


40 



ca) t&mt. sce mm<v mv -c*i- 



[0 112] a-l^ttLTb-lfc^fti^rlEOtp 

H<ofcwini±*«t*a^fc»feAiKibWffl«ffliii i - 

X MffiBK Ciftffrfe : M S 2 0 0 1 ( »±7 A )VJ±*- 

LT«fc*Ui. &«^JS*ya»I - 2 ltf>*£tt. m 
W-y(OifittiZn.t>1V&frr>tc:&. I -22—1-2 

T\ M-Mtl-2 l~2 6t«t-3T*!;l~4 0/x<!0iaT 
(«*ffi«^2~8%) Olgfi! 

>t. «<oetsf3WBis<!Ofc{i. as*!*) 

[0113] mmm- i o 

ff$ 1 0 0 S^o^yxf pyfl/7^1/-hy- 
M:?X^A7-V^5IO^?t<7)*) s 'J >« ■ 1KR 
aASHKK 60-70- CT'10 ftftSf 

aii. u>«6iB£'. «o»i 2«e<oaiiKtarc**. 

[0 1 14] i^Xf-y^i^O. 0 2t 

/Mgg?*?t 1 1> -y h/usfc 00.4 JE rtscomtmzm 
mlx wz&{mmmzm§LT 5 mm <r>% . o . 

0 1 'J y hA^sfe 0 0.4 gOiftA' 

7 a £ ami l t w^mcf is^^mmzm&x' 3 



[01153 ^xz(r>yyx^--y^mi.immm9iz 
^Ltz&mmftm*®m 1-221:60- ct-5 #mm 
mttznh. ymLti. uisxhMtm zma& •. ms 

200 1 (a±7-f;UA^--'JV (1*) m ) tUy'X 
-J¥A (f|JfSfif^4%) 0«^*ffi£;^-y#^ix 

ti. z <7)ta&*mMm 9 cn&mtmmxmm. 1-220 

X'frZ. 
[0116] 

hztwx-th. 



